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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use. of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The sending set which carries out [ providing a transmission-control means 
accumulates a coding means distribute a sending signal to two or more hierarchies in a eel unit, 
and perform coding for error detection for every hierarchy, and the encoded cel. outputs a new 
eel when there is no resending demand, and re-output the eel concerned when there is a 
resending demand, and a hierarchy modulation means perform a hierarchy modulation to the eel 
outputted from this transmission-control means, and ] as the description. 

[Claim 2] A transmission-control means is a sending set according to claim 1 characterized by 
providing the 1st buffer which accumulates the encoded eel, the hierarchy control means which 
controls the hierarchy of the eel written in the 1st buffer, and the 2nd buffer which accumulates 
the eel controlled by this hierarchy control means for every hierarchy. 

[Claim 3] A hierarchy control means is a sending set according to claim 2 characterized by re- 
outputting a eel with a resending demand on a different hierarchy from last time. 
[Claim 4] A hierarchy modulation means is a sending set according to claim 1 to 3 characterized 
by providing a diffusion means to diffuse with a different sign for every hierarchy, and to output 
with a different transmission level, an addition means to add the output of this diffusion means, 
and a modulation means to modulate the output of this addition means. 

[Claim 5] A diffusion means is a sending set according to claim 4 characterized by being spread 
with the sign of a different diffusion coefficient for every hierarchy, and outputting to different 
timing. 

[Claim 6] A hierarchy modulation means is a sending set according to claim 1 to 3 characterized 
by providing a carrier modulation means to modulate on a different frequency for every 
hierarchy, and to output with a different transmission level, and an addition means to add the 
output of this carrier modulation means. 

[Claim 7] A carrier modulation means is a sending set according to claim 6 characterized by 
becoming irregular so that each frequency may have orthogonality relation. 

[Claim 8] A hierarchy modulation means is a sending set according to claim 1 to 3 characterized 
by providing a mapping means to perform different mapping processing for every hierarchy, and 
to output it to different timing, an addition means to add the output of this mapping means, and a 
modulation means to modulate the output of this addition means. 

[Claim 9] The receiving set characterized by providing the hierarchy recovery means which 
restores to the signal by which the hierarchy modulation was carried out in a transmitting side, 
and takes out each hierarchy's eel, an error detection means to perform error detection of a eel 
for every hierarchy, and a resending demand transmitting means to transmit the resending 
demand signal about the eel which detected the error. 

[Claim 10] A hierarchy recovery means is a receiving set according to claim 9 which carries out 
the back diffusion of electrons with the same sign as the diffusion process of a transmitting side, 
and is characterized by providing the back-diffusion-of-electrons means which takes out each 
hierarchy's eel, and the RAKE composition means which carries out RAKE composition of each 
hierarchy's cel. 

[Claim 11] A hierarchy recovery means is a receiving set according to claim 9 characterized by 
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providing the recovery means which gets over on the same frequency as modulation processing 
of a transmitting side, and takes out each hierarchy's cel. 

[Claim 12] A hierarchy recovery means is a receiving set according to claim 9 characterized by 
providing the recovery means which gets over to the same timing as mapping processing of a 
transmitting side, and takes out each hierarchy's cel. 

[Claim 13] The communication terminal characterized by carrying a sending set according to 
claim 1 to 8, and performing radio. 

[Claim 14] Base station equipment characterized by carrying a receiving set according to claim 9 
to 12, and performing the communication terminal and radio of claim written 13 publication. 
[Claim 15] Base station equipment characterized by carrying a sending set according to claim 1 
to 8, and performing radio. 

[Claim 16] The communication terminal characterized by carrying a receiving set according to 
claim 9 to 12, and performing base station equipment according to claim 15 and radio. 
[Claim 17] The radio communications system characterized by performing radio with a 
communication terminal according to claim 13 and base station equipment according to claim 14. 

[Claim 18] The radio communications system characterized by performing radio with a 
communication terminal according to claim 16 and base station equipment according to claim 15. 

[Claim 19] The data transmission approach which distributes a sending signal to two or more 
hierarchies in a eel unit in a transmitting side, performs coding for error detection for every 
hierarchy, and is characterized by performing a hierarchy modulation to the encoded eel, 
restoring to the signal by which the hierarchy modulation was carried out, taking out each 
hierarchy's eel, and performing error detection of a eel for every hierarchy in a receiving side. 
[Claim 20] The data transmission approach according to claim 19 which transmits the resending 
demand signal about the eel which detected the error in the receiving side, and is characterized 
by outputting a new eel when there is no resending demand, and re-outputting the eel concerned 
when there is a resending demand in a transmitting side. 

[Claim 21] The data transmission approach according to claim 19 or 20 characterized by re- 
outputting a eel with a resending demand on a different hierarchy from last time. 

[Translation done.] 
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DETAILED DESCRIPTION . 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention is carried in a radio communication equipment, and relates 
to a receiving set and the data transmission approach at the sending set list to which a data 
transmission rate is changed according to a circuit situation. 

[0002] .... 
[Description of the Prior Art] In a radio communications system, according to a circuit situation, 
a data transmission rate may be controlled accommodative, and the data transmission approach 
which raises the average transmission efficiency of data may be adopted. 

[0003] Hereafter, the radio communication equipment which carries out adaptive control of the 
conventional data transmission rate is explained using a drawing. 

[0004] Drawing 10 is the block diagram showing the configuration of the radio communication 
equipment in the conventional TDD transmission system. Drawin g 1 0 (a) is the block diagram 
showing the configuration of the side (henceforth a "transmitting side") which carries out 
adaptive control of the data transmission rate, and transmits data, and dtavring J„Q (b) is the 
block diagram showing the configuration of the side (henceforth a "receiving side") which 
receives the data by which adaptive control was carried out in the data transmission rate. 
[0005] The transmitting side of the radio communication equipment shown in drawing 10 (a) The 
data buffer 1 which stores a sending signal temporarily, and the modulator 2 which performs a 
BPSK modulation to a sending signal, The modulator 3 which performs a QPSK modulation to a 
sending signal, and the modulator 4 which performs 16 AM to a sending signal, The amplifier 5 
which amplifies the modulated signal, and the antenna 6 which carries out the wireless 
transmission and reception of the signal, The level measuring instrument 7 which measures the 
level of the signal received from the antenna 6, A data transmission rate is chosen from a 
received signal level, and it mainly consists of a rate selector 8 which generates the rate 
selection information which shows a data transmission rate, and switches 9 and 10 which change 
by the rate selector 8 and are controlled. 

[0006] Moreover, the receiving side of the radio communication equipment shown in drawingjK* 
(b) The antenna 21 which carries out the wireless transmission and reception of the signal, and 
the amplifier 22 which amplifies an input signal, The demodulator 23 which performs a BPSK 
recovery to an input signal, and the demodulator 24 which performs a QPSK recovery to an input 
signal, The demodulator 25 which performs a 16QAM recovery to an input signal, and the data 
buffer 26 which stores the signal to which it restored, It mainly consists of switches 29 and 30 
which change with the BPSK demodulator 27 which carries out the BPSK recovery of the input 
signal, and extracts rate selection information, the rate detector 28 which detects a data 
transmission rate from the output of the BPSK demodulator 27, and the rate detector 28, and 
are controlled. 

[0007] By getting down with an uphill circuit in the case of a TDD transmission system, since the 
propagation path of a circuit is the same, the level of an input signal can be measured in a 
transmitting side, and the modulation technique of a sending signal can be chosen based on the 
level of the input signal. 
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[0008] The rate selector 8 of a transmitting side chooses modulation techniques, such as 
16QAM with a high data transmission rate, and controls switches 9 and 10, when the level of an 
input signal is large, it judges that a circuit situation is good, an error and a cone judge it that a 
circuit situation is bad, when level is low, and although a data transmission rate is low, it chooses 
modulation techniques, such as a pile BPSK, as an error, and controls switches 9 and 10. 
Furthermore, the rate selector 8 stores rate selection information in a data buffer 1. 
[0009] The sending signal stored in the data buffer 1 is modulated by the modulation technique 
chosen by the rate selector 8. However, rate selection information is always modulated by the 
BPSK method, in order to make an error hard to produce. After the modulated signal is amplified 
with amplifier 5, wireless transmission of it is carried out from an antenna 6. 
[0010] After the signal received by the antenna 21 of a receiving side is amplified with amplifier 
227rate selection inform^ a data transmission 

rate is detected by the rate detector 28. And based on the detected data transmission rate, 
change control is carried out and switches 29 and 30 restore to an input signal by the recovery 
method of the same data transmission rate as a modulation technique. A recovery result is taken 
out as an input signal, after being stored in a data buffer 26. 

[0011] Drawin g 1 1 is the block diagram showing the configuration of the radio communication 
equipment in the conventional FDD transmission system. Drawing 1 1 (a) shows the configuration 
of a transmitting side, and drawing 1 1 (b) shows the configuration of a receiving side. In addition, 
in drawing 1 1 , about the same component as drawing 10 , the same sign as drawing 10 is 
attached and explanation is omitted. 

[0012] Since in the case of a FDD transmission system it gets down with an uphill circuit and 
the propagation paths of a circuit differ, in a receiving side, the level of an input signal is 
measured and the modulation technique of a sending signal is chosen based on the level of an 
input signal. 

[0013] The transmitting side of the radio communication equipment shown in drawing 1 1 as 
compared with drawin g 10 possesses the amplifier 1 1 which amplifies an input signal, the 
demodulator 12 which extracts rate selection information from an input signal, and the rate 
detector 1 3 which detects a data transmission rate from rate selection information instead of 
the level measuring instrument 7 and the rate selector 8. 

[0014] Moreover, a receiving side possesses the level measuring instrument 31 which measures 
a received signal level, the rate selector 32 which generates the rate selection information which 
chooses a data transmission rate from receiving level, and shows a data transmission rate, the 
modulator 33 which modulates rate selection information, and the amplifier 34 which amplifies 
the modulated rate selection information instead of the BPSK demodulator 27 and the rate 
selector 28. 

[0015] The rate selector 32 of a receiving side judges that a circuit situation is good, when the 
level of an input signal is large, and an error and a cone choose modulation techniques, such as 
16QAM with a high data transmission rate, and it outputs rate selection information to a 
modulator 33. Moreover, the rate selector 32 judges that a circuit situation is inferior, when the 
level of an input signal is small, although a data transmission rate is low, it chooses modulation 
techniques, such as a pile BPSK, as an error, and it outputs rate selection information to a 
modulator 33. After becoming irregular by the BPSK method which is a modulation technique 
which an error cannot produce easily and amplifying rate selection information with amplifier 34 
with a modulator 33, it is transmitted to a transmitting side from an antenna 21. 
[0016] Moreover, the rate selector 32 makes the preparations which control switches 29 and 30 
and perform the recovery corresponding to the specified data transmission rate at the same time 
it outputs rate selection information. A recovery result is taken out as an input signal, after being 
stored in a data buffer 26. 

[0017] After the signal received by the antenna 6 of a transmitting side is amplified with amplifier 
11, it gets over with a demodulator 12 and rate selection information is extracted. And a data 
transmission rate is detected from rate selection information, switches 9 and 10 are controlled 
by the rate detector 13, and the data transmission rate of a sending signal is determined with it. 
[0018] It is once stored in a data buffer 1, and becomes irregular according to control of the rate 
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detector 13 with the BPSK modulator 2, the QPSK modulator 3, or the 16QAM modulator 4, and 
after a sending signal is amplified with amplifier 5, it is transmitted to a receiving side from an 
antenna 6. 

[0019] Thus, the average transmission efficiency of data is raised by the radio communication 
equipment which carries out adaptive control of the conventional data transmission rate raising 
transmission efficiency using a modulation technique with a high data transmission rate, when a 
circuit situation is good, and making data transmit to an error certainly using a pile modulation 
technique, when a circuit situation is inferior although a data transmission rate is low. 
[0020] 

[Problem(s) to be Solved by the Invention] However, the above-mentioned conventional radio 
communication equipment has the technical problem that transmission efficiency will fall on the 
contrary, when rate selection information must be delivered by the transmitting side and the 
receiving side and rate selection information is mistaken. Moreover, when multi-pass phasing 
happens, it has the technical problem that just receiving level is inadequate and the presumed 
precision of receiving quality worsens as a decision ingredient of a circuit situation. Furthermore, 
since the circuit situation at the rate selection and signal transmitting time changes when a 
phasing rate is quick, it has the technical problem that transmission efficiency cannot fully be 
improved. 

[0021] This invention aims at providing with a receiving set and the data transmission approach 
the sending set list which changes a data transmission rate automatically in accordance with a 
circuit situation, without being made in view of this point and delivering rate selection 
information. 
[0022] 

[Means for Solving the Problem] A means to restore to an input signal in a receiving side by this 
invention's performing coding processing which distributes a sending signal to two or more 
hierarchies in a eel unit in a transmitting side, and can carry out error detection for every 
hierarchy, carrying out a hierarchy modulation, and transmitting in order to solve the above- 
mentioned technical problem, to have performed error detection for every hierarchy, and to 
perform a resending demand for every hierarchy was provided. 
[0023] 

[Embodiment of the Invention] Invention of the sending set in the 1st mode of this invention A 
coding means to distribute a sending signal to two or more hierarchies in a eel unit, and to 
perform coding for error detection for every hierarchy, The configuration possessing a 
transmission-control means to accumulate the encoded eel, to output a new eel when there is 
no resending demand, and to re-output the eel concerned when there is a resending demand, 
and a hierarchy modulation means to perform a hierarchy modulation to the eel outputted from 
this transmission-control means is taken. 

[0024] moreover, the 9th voice of this invention — invention of the receiving set which can be 
set like restores to the signal by which the hierarchy modulation was carried out in a 
transmitting side, and takes the configuration possessing the hierarchy recovery means which 
takes out each hierarchy's eel, an error detection means perform error detection of a eel for 
every hierarchy, and a resending demand transmitting means transmit the resending demand 
signal about the eel which detected the error. 

[0025] moreover, the 1 9th voice of this invention — invention of the data-transmission approach 
which can be set like distributes a sending signal to two or more hierarchies in a eel unit in a 
transmitting side, performs coding for error detection for every hierarchy, it performs a hierarchy 
modulation to the encoded eel, restores to the signal by which the hierarchy modulation was 
carried out in a receiving side, takes out each hierarchy's eel, and takes the approach of 
performing error detection of a eel for every hierarchy. 

[0026] Moreover, in the data transmission approach in the 19th mode, invention in the 20th mode 
of this invention transmits the resending demand signal about the eel which detected the error in 
the receiving side, when there is no resending demand at a transmitting side, it outputs a new 
eel, and when there is a resending demand, it takes the approach of re-outputting the eel 
concerned. 
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[0027] Here, a hierarchy modulation is a method which distinguishes between the quality of two 
or more signals transmitted by the same circuit, and is modulated by the device of signal point 
arrangement etc. 

[0028] By these configurations, in a transmitting side, a sending signal is distributed to two or 
more hierarchies in a eel unit, coding processing whose error detection is possible for every 
hierarchy is performed, a hierarchy modulation is performed, and according to a circuit situation, 
the adaptive control of the data transmission rate can be carried out automatically at a receiving 
side, without being able to perform error detection for every hierarchy and delivering rate 
selection information. 

[0029] moreover, the 2nd voice of this invention — invention which can be set like the 1st 
voice — in the sending set which can be set like, a transmission-control means takes the 
configuration possessing the 1st buffer which accumulates the encoded eel, the hierarchy 
control means which controls the hierarchy of the eel written in the 1st buffer, and the 2nd 
buffer which accumulates the eel controlled by this hierarchy control means for every hierarchy. 
[0030] Moreover, invention in the 3rd mode of this invention takes the configuration which re- 
outputs the eel in which the hierarchy control means had a resending demand on a different 
hierarchy from last time in the sending set in the 2nd mode. 

[0031] Moreover, invention in the 21st mode of this invention takes the approach of re- 
outputting a eel with a resending demand on a different hierarchy from last time in the data 
transmission approach of the 19th mode or the 20th mode. 

[0032] By these configurations, if resending is repeated even when a condition with an inferior 
circuit continues for a long time in order to transmit on the last hierarchy and a different 
hierarchy at the time of resending, a eel can be transmitted on a hierarchy with the automatic 
highest quality, the probability of re-resending is reduced, and a eel waste ratio can be reduced. 
[0033] moreover, the 4th voice of this invention — invention which can set like — the 1st mode 
thru/or the 3rd voice — in one of sending sets [ like ], a hierarchy modulation means takes the 
configuration possessing a diffusion means diffuses with a different sign for every hierarchy, and 
output with a different transmission level, an addition means add the output of this diffusion 
means, and a modulation means modulate the output of this addition means. 
[0034] Moreover, invention in the 5th mode of this invention takes the configuration which 
diffuses a diffusion means with the sign of a different diffusion coefficient for every hierarchy, 
and is outputted to different timing in the sending set of the 4th mode. 

[0035] moreover, the 10th voice of this invention — invention which can be set like the 9th 
voice — in a receiving sending set [ like ], the back diffusion of electrons of the hierarchy 
recovery means is carried out with the same sign as the diffusion process of a transmitting side, 
and it takes the configuration possessing the back-diffusion-of-electrons means which takes out 
each hierarchy's eel, and the RAKE composition means which carries out RAKE composition of 
each hierarchy's cel. 

[0036] By these configurations, a data transmission rate can be automatically changed in 
accordance with a circuit situation in the radio communications system of a CDMA method, 
without delivering rate selection information between a transmitting side and a receiving side. 
[0037] moreover, the 6th voice of this invention — invention which can be set like the 1st 
mode thru/or the 3rd voice — in one of sending sets [ like ], a hierarchy modulation means 
takes the configuration possessing a carrier modulation means to modulate on a different 
frequency for every hierarchy, and to output with a different transmission level, and an addition 
means to add the output of this carrier modulation means. 

[0038] moreover, the 1 1th voice of this invention — invention which can be set like the 9th 
voice — in a receiving sending set [ like ], it gets over on the same frequency as modulation 
processing of a transmitting side, and a hierarchy recovery means takes the configuration 
possessing the recovery means which takes out each hierarchy's cel. 
[0039] By these configurations, a data transmission rate can be automatically changed in 
accordance with a circuit situation in the radio communications system of a multi-carrier 
method, without delivering rate selection information between a transmitting side and a receiving 
side. 
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[0040] Moreover, the configuration in which, as for invention in the 7th mode of this invention, 
each frequency modulates a carrier modulation means in the sending set of the 6th mode so that 
it may have orthogonality relation is taken. 

[0041] By this configuration, a data transmission rate can be automatically changed in 
accordance with a circuit situation in the radio communications system using OFDM which is a 
kind of a multi-carrier method, without delivering rate selection information between a 
transmitting side and a receiving side. 

[0042] moreover, the 8th voice of this invention — invention which can set like — the 1st mode 
thru/or the 3rd voice — in one of sending sets [ like ], a hierarchy modulation means takes the 
configuration possessing a mapping means performs different mapping processing for every 
hierarchy, and output it to different timing, an addition means add the output of this mapping 
means, and a modulation means modulate the" output of this addition means. 
[0043] moreover, the 12th voice of this invention — invention which can be set like the 9th 
voice — in a receiving sending set [ like ], it gets over to the same timing as mapping processing 
of a transmitting side, and a hierarchy recovery means takes the configuration possessing the 
recovery means which takes out each hierarchy's cel. 

[0044] By these configurations, a data transmission rate can be automatically changed in 
accordance with a circuit situation in the radio communication equipment of a TDMA method, 
without delivering rate selection information between a transmitting side and a receiving side. 
[0045] Moreover, invention of the communication terminal in the 13th mode of this invention 
takes the configuration which carries a sending set according to claim 1 to 8, and performs radio. 
In addition, the mobile station equipment in migration communication system is included in a 
communication terminal. 

[0046] Moreover, invention of the base station equipment in the 14th mode of this invention 
carries a receiving set according to claim 9 to 1 2, and takes the configuration which performs 
the communication terminal and radio of claim written 13 publication. 

[0047] Moreover, invention of the base station equipment in the 15th mode of this invention 
takes the configuration which carries a sending set according to claim 1 to 8, and performs radio. 

[0048] Moreover, invention of the communication terminal in the 16th mode of this invention 
carries a receiving set according to claim 9 to 12, and takes the configuration which performs 
base station equipment according to claim 15 and radio. 

[0049] Moreover, invention of the radio communications system in the 17th mode of this 
invention takes the configuration which performs radio with a communication terminal according 
to claim 13 and base station equipment according to claim 14. 

[0050] Moreover, invention of the radio communications system in the 18th mode of this 
invention takes the configuration which performs radio with a communication terminal according 
to claim 16 and base station equipment according to claim 15. 

[0051] Hereafter, the gestalt of operation of this invention is explained to a detail with reference 
to an accompanying drawing. 

(Gestalt 1 of operation) Drawing 1 is the block diagram showing the configuration of the radio 
communication equipment in the gestalt 1 of operation of this invention. The side (henceforth a 
"transmitting side") which drawin g 1 (a) carries out the hierarchy modulation of the data, and 
transmits is shown, and drawing 1 (b) shows the side (henceforth a "receiving side") which 
receives the data by which the hierarchy modulation was carried out. 

[0052] The encoder 101 with which the transmitting side of the radio communication equipment 
shown in dr awin g 1 (a) performs coding for error detection to a sending signal, The data buffer 
102 which stores the encoded sending signal temporarily, It mainly consists of the hierarchy 
modulator 103 which performs a hierarchy modulation to the encoded signal, the amplifier 104 
which amplifies the signal by which the hierarchy modulation was carried out, an antenna 105 
which transmit and receive a signal, amplifier 106 which amplifies the resending demand signal 
from a receiving side, and a demodulator 107 which restores to a resending demand signal. 
[0053] The receiving side shown in drawi ng 1 (b) mainly consists of the antenna 151 which 
transmits and receives a signal, the amplifier 152 which amplifies an input signal, the hierarchy 
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demodulator 153 which performs a hierarchy recovery to the amplified input signal, the error- 
detection machines 154 and 155 which detect the error of an input signal, a data buffer 157 
which stores an input signal temporarily, a modulator 158 which modulates a resending demand 
signal, and amplifier 159 which amplifies a resending demand signal. 

[0054] The encoder 101 of a transmitting side distributes a sending signal to two or more 
hierarchies in a eel unit, it encodes so that error detection may be possible for every hierarchy, 
and it is stored in a data buffer 102. A hierarchy modulation is carried out with the hierarchy 
modulator 103, and the eel which was able to be distributed to each hierarchy is amplified with 
amplifier 104, and is transmitted from an antenna 105. 

[0055] Hereafter, a hierarchy modulation is explained using drawing showing signal point 
arrangement of the QPSK modulation shown in drawin g 2 . Drawing 2 (a) shows signal point 
arrangement of the usual QPSK modulation, and since the distance-201 between the signal 
points of I component and the distance 202 between the signal points of Q component are equal, 
it is the same as that of the quality of Q component. [ of the quality of I component ] Drawing 2 
(b) shows signal point arrangement of the QPSK modulation which performed hierarchy 
modulation processing, and since the distance 251 between signal points of I component is 
longer than the distance 252 between signal points of Q component, its quality of I component is 
better than the quality of Q component. Moreover, although the quality of Q component is bad to 
drawin g 2 (a), the quality of drawing 2 (b) of I component is good. 

[0056] The signal received with the antenna 151 is amplified with amplifier 152, a hierarchy 
recovery is carried out with the hierarchy demodulator 153, and each hierarchy's eel is taken 
out. Error detection processing of the eel by which the hierarchy modulation was carried out is 
carried out for every hierarchy with the error detection vessels 154 and 155, and the resending 
demand signal about the eel in which the error was detected is outputted. It becomes irregular 
with a modulator 158, and a resending demand signal is amplified with amplifier 159, and is 
transmitted from an antenna 151. 

[0057] Via an antenna 105 and an amplifier 106, the resending demand signal transmitted from 
the receiving side is detected by the demodulator 107, and is outputted to a data buffer 102. And 
the eel with a resending demand is automatically read from a data buffer 102 again, and is resent. 

[0058] For example, if it considers as I component which shows the hierarchy 1 in ^wingj^ to 
drawing 2 (b) and is Q component which shows the hierarchy 2 in drawing 1 to drawing 2 (b), 
even when a circuit condition is inferior, since the hierarchy 1 with high quality can succeed in 
data transmission, he can secure the transmission efficiency of the BPSK average which is the 
data transmission rate of 1 bit per one symbol. In addition, resending is repeated until the eel 
transmitted by the hierarchy 2 succeeds in data transmission. However, the eel concerned is 
discarded when a retry count exceeds buffer size. 

[0059] On the other hand, since the hierarchy 2 with low quality can also succeed in data 
transmission in addition to a hierarchy 1 when a circuit situation is good, the transmission 
efficiency of the QPSK average which is the data transmission rate of 2 bits per one symbol can 
be acquired. 

[0060] Thus, according to a circuit situation, the adaptive control of the data transmission rate 
can be automatically carried out in a transmitting side, without delivering rate selection 
information by distributing a sending signal to two or more hierarchies in a eel unit, performing 
coding processing whose error detection is possible for every hierarchy, performing a hierarchy 
modulation, and performing error detection for every hierarchy by the receiving side. 
[0061] In addition, although the gestalt 1 of operation explains the case where the number of 
hierarchies is two, a limit does not have this invention in a hierarchy's phase, and it may use how 
many steps of hierarchies for it. 

[0062] (Gestalt 2 of operation) Drawing 3 is the block diagram showing the configuration of the 
radio communication equipment in the gestalt 2 of operation. Dra wing 3 (a) shows a transmitting 
side and drawing 3 (b) shows a receiving side. In addition, in drawing 3 , about the same 
component as drawin g 1 , the same sign as drawin g 1 is attached and explanation is omitted. 
[0063] As compared with drawing 1 , the transmission-control machine 301 which controls the 
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hierarchy of a sending signal, and the TMP buffers 302, 303, and 304 which store a eel 
temporarily are added to the transmitting side of the radio communication equipment shown in 
drawi ng 3 . Moreover, although the case where the number of hierarchies is 2 is shown and 
drawing 3 shows the case where the number of hierarchies is 3 at drawing 1 , for explanation, 
there is no fundamental configuration difference by this. 

[0064] The transmission-control machine 301 controls the hierarchy of each eel stored in the 
data buffer 102, and stores him in the TMP buffers 302, 303, and 304. Moreover, elimination 
processing of the eel written in a data buffer 102 and the TMP buffers 302, 303, and 304 is 
performed. Moreover, when a resending demand signal is inputted from a demodulator 107, it 
controls to transmit the eel to resend on a different hierarchy from last time by writing an 
applicable eel in a different TMP buffer from last time. 

[0065] Next, the control action of the transmission-control machine 301 is explained using the 
mimetic diagram shown in the flow Fig. and drawin g 5 which are shown in drawin gj4 . In addition, I 
in drawing 4 shows the number of hierarchies. Moreover, quality is a good hierarchy, so that i is 
small, a hierarchy 1 is the quality and Hierarchy I considers as what has the worst quality. 
[0066] First, the eel written in all the TMP buffers 302, 303, and 304 at the time of transmitting 
initiation is eliminated (ST401). Next, the transmitting eel inputted from the data buffer 102 is 
written in the vacant TMP buffers 302, 303, and 304 (ST402). In addition, a hierarchy modulation 
is carried out with the hierarchy modulator 103, the eel written in each TMP buffer has the 
amplitude amplified with amplifier 104, and wireless transmission is carried out from an antenna 
105. 

[0067] Completion of transmission of a transmitting eel eliminates the eel written in all the TMP 
buffers 302, 303, and 304 (ST404). (ST403) 

[0068] Next, it judges whether there was any resending demand from a receiving side to the eel 
transmitted on the hierarchy 2 (ST405, ST406). And when there is a resending demand to an 
applicable eel by ST406, it judges whether the retry count of the eel concerned is over buffer 
size (ST407). 

[0069] And when the retry count of an applicable eel is not over buffer size by ST407, from the 
hierarchy who transmitted last time, one rank is raised and it writes in a TMP buffer (ST408, 
ST409). Since it can transmit to an error on a pile hierarchy most automatically while repeating a 
resending demand by raising one rank of hierarchies of the eel to resend, and transmitting, the 
probability of re-resending can be reduced, a eel waste ratio can be reduced, and certainty of 
transmission can be made high. 

[0070] Moreover, when there is no resending demand to an applicable eel at ST406, or when it is 
over buffer size by ST407, an applicable eel is deleted from a data buffer 102 (ST410). 
[0071] And actuation of ST406 to ST410 is repeated to the eel transmitted on a hierarchy 3 to 
the hierarchy I (ST411, ST412, ST413). 

[0072] Next, it judges whether there was any resending demand from a receiving side to the eel 
transmitted on the hierarchy 1 (ST414, ST406). And when there is a resending demand by 
ST406, it judges whether the retry count of the eel concerned is over buffer size (ST407). 
[0073] And when the retry count of an applicable eel is not over buffer size by ST407, it judges 
whether the eel is already written in a hierarchy's 1 TMP buffer (ST408, ST415). 
[0074] By ST415, when the eel is already written in a hierarchy's 1 TMP buffer, the eel 
concerned is written in Hierarchy's I TMP buffer (ST416). 

[0075] Moreover, by ST415, when a hierarchy's 1 TMP buffer is vacant, the eel concerned is 
written in a hierarchy's 1 TMP buffer (ST417). 

[0076] Moreover, when there is no resending demand at ST406, or when it is over buffer size by 
ST407, an applicable eel is deleted from a data buffer 102 (ST410). 

[0077] And it judges whether the eel which is not transmitted to a data buffer 102 remains, and 
when the eel which be still transmitted and which is not remains, actuation of ST402 to ST417 is 
repeated. Moreover, data transmission is ended when transmission of all eels is completed 
(ST418). 

[0078] Drawing 5 is a mimetic diagram showing the eel written in the TMP buffer of each 
hierarchy of the radio communication equipment in the gestalt 2 of operation. 
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[0079] First, in F501, a eel P2 is written in a eel P1 and a hierarchy 2, and a eel P3 is written in a 
hierarchy 1 at a hierarchy 3. 

[0080] Supposing-an error arises only to a hierarchy 3 in a receiving side as a result of the 
transmission in F501, a resending demand of a hierarchy 3 will be given to a transmitting side. In 
F502, a eel P3 is written in a hierarchy 2 according to a resending demand. Moreover, a new eel 
PA and a new eel P5 are written in vacant hierarchy 1 and hierarchy 3. 

[0081] Supposing all eels mistake by the receiving side and it is received that there is nothing as 
a result of the transmission in F502 f a resending demand will not be given to a transmitting side. 
Therefore, in F503, the new eel P6, a eel P7, and a eel P8 are written in all hierarchies. 
[0082] Supposing an error arises to both a hierarchy 2 and the hierarchy 3 in a receiving side as 
a result of the transmission in F503, a resending demand of a hierarchy 2 and a hierarchy 3 will 
be given to a transmitting side. IrTF504, according to a resending demand, a~cel P7 is written in a 
hierarchy 1, and a eel P8 is written in a hierarchy. Moreover, a eel P9 is written in the vacant 
hierarchy 3. 

[0083] Here, an error does not arise to a hierarchy 3 but an error may arise to the more nearly 
quality hierarchy 2 than a hierarchy 3. Supppsing an error arises only to a hierarchy 2 in a 
receiving side as a result of the transmission in F504, a resending demand of a hierarchy 2 will 
be given to a transmitting side. In F505, a eel P8 is written in a hierarchy 1 according to a 
resending demand. Moreover, a new eel P10 and a new eel P1 1 are written in vacant hierarchy 2 
and hierarchy 3. 

[0084] Supposing an error arises to all the hierarchies 2 in a receiving side as a result of the 
transmission in F505, a resending demand of all hierarchies will be given to a transmitting side. In 
F506, according to a resending demand, a eel P10 is written in a hierarchy 1, a eel P1 1 is written 
in a hierarchy 2, and a eel 8 is written in a hierarchy 3. 

[0085] Supposing an error arises only to a hierarchy 3 in a receiving side as a result of the 
transmission in F506, a resending demand of a hierarchy 3 will be given to a transmitting side. In 
F507, a eel P8 is written in a hierarchy 2 according to a resending demand. Moreover, a new eel 
P12 and a new eel P13 are written in vacant hierarchy 1 and hierarchy 3. 

[0086] Supposing an error arises to a hierarchy 2 and a hierarchy 3 in a receiving side as a result 
of the transmission in F507, a resending demand of a hierarchy 2 and a hierarchy 3 will be given 
to a transmitting side. Here, since a eel P8 serves as delay exceeding buffer size, it is discarded. 
Therefore, in F508, a eel P13 is written in a hierarchy 2 according to a resending demand. 
Moreover, a new eel P14 and a new eel P15 are written in vacant hierarchy 1 and hierarchy 3. 
[0087] Supposing an error arises only to a hierarchy 1 in a receiving side as a result of the 
transmission in F508, a resending demand of a hierarchy 1 will be given to a transmitting side. 
Here, since the error is not produced on a hierarchy 2, in F509, the new eel P16 and a eel P17 
are again written for a eel P14 in a hierarchy 1 at writing, a hierarchy 2, and a hierarchy 3. 
[0088] Supposing an error arises to a hierarchy 1 and a hierarchy 2 in a receiving side as a result 
of the transmission in F509, a resending demand of a hierarchy 1 and a hierarchy 2 will be given 
to a transmitting side. Here, since the error is produced also to the hierarchy 2 in addition to the 
hierarchy 1, in F510, the eel P14 which transmitted the eel P16 transmitted on the hierarchy 2 
last time to the hierarchy 1 on the hierarchy 1 writing and last time is written in a hierarchy 3. 
Moreover, the new eel P18 is written in the vacant hierarchy 2. 

[0089] Thus, if resending is repeated even when a condition with an inferior circuit continues for 
a long time by transmitting on a hierarchy who does rotation of the hierarchy at the time of 
resending, and is different from last time, a eel can be transmitted on a hierarchy with the 
automatic highest quality, the probability of re-resending is reduced, and a eel waste ratio can be 
reduced. 

[0090] In addition, in the gestalt 2 of operation, there is no limit in the number of hierarchies, or 
a control algorithm. Moreover, although every one hierarchy who writes a eel at every resending 
is raised with the gestalt 2 of operation, other control, such as raising the hierarchy who writes 
in the eel to resend to a hierarchy 1 unconditionally, can also be performed. 
[0091] (Gestalt 3 of operation) Drawin g 6 is the block diagram showing the partial configuration 
of the radio communication equipment in the gestalt 3 of operation of this invention. Drawing 6 
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(a) shows the configuration of the hierarchy modulator of a radio communication equipment, and 
drawing 6 (b) shows the configuration of the hierarchy demodulator of a radio communication 
equipment. 

[0092] The hierarchy modulator 103 shown in drawing 6 (a) possesses two or more diffusers 601, 
602, and 603 which perform diffusion process, the adder 604 adding the diffusion signal outputted 
from each diffuser, and the modu|ator 605 which modulates the added diffusion signal. 
[0093] Moreover, the hierarchy demodulator 123 shown in drawin g 6 (b) possesses the RAKE 
receivers 654, 655, and 656 which carry out RAKE composition of the output of two or more 
back-diffusion-of-electrons machines 651, 652, and 653 which perform back-diffusion-of- 
electrons processing, and each back-diffusiqn-of-electrons machine. 

[0094] A diffuser 601 performs diffusion process using the diffusion sign A to the eel which was 
-able to be distributed to the hierarchy-Vand amplifies-a-diffusion signal based-on the level- 
setting signal A. Similarly, a diffuser 602 performs diffusion process using the diffusion sign B to 
the eel which was able to be distributed to the hierarchy 2, and amplifies a diffusion signal based 
on the level-setting signal B. Moreover, a diffuser 603 performs diffusion process using the 
diffusion sign C to the eel which was able to be distributed to the hierarchy 3, and amplifies a 
diffusion signal based on the level-setting signal C. 

[0095] Here, since a quality difference is given to each hierarchy, the level-setting signal A, the 
level-setting signal B, and the level-setting signal C specify level different, respectively. In 
addition, the diffusion sign A, the diffusion sign B, and the diffusion sign C have an orthogonality 
mutually. 

[0096] After the diffusion signal outputted from each diffuser is added with an adder 604, it 
becomes irregular with a modulator 605 and it is outputted from the hierarchy modulator 103 as 
a hierarchy modulation output. 

[0097] The back-diffusion-of-electrons machine 651 performs the back diffusion of electrons 
with the same diffusion sign A with having used for the diffusion process of a diffuser 601 to the 
inputted signal, and takes out the eel which was able to be distributed to the hierarchy 1. The 
RAKE composition machine 654 carries out RAKE composition of the eel outputted from the 
back-diffusion-of-electrons machine 651. 

[0098] Similarly, the back-diffusion-of-electrons machine 652 performs the back diffusion of 
electrons with the same diffusion sign B with having used for the diffusion process of a diffuser 

602 to the inputted signal, and takes out the eel which was able to be distributed to the 
hierarchy 2. The RAKE composition machine 655 carries out RAKE composition of the eel 
outputted from the back-diffusion-of-electrons machine 652. 

[0099] Moreover, the back-diffusion-of-electrons machine 653 performs the back diffusion of 
electrons with the same diffusion sign C with having used for the diffusion process of a diffuser 

603 to the inputted signal, and takes out the eel which was able to be distributed to the 
hierarchy 3. The RAKE composition machine 656 carries out RAKE composition of the eel 
outputted from the back-diffusion-of-electrons machine 653. 

[0100] Thereby, in the radio communications system of a CDMA method, a data transmission 
rate can be automatically changed in accordance with a circuit situation, without delivering rate 
selection information between a transmitting side and a receiving side. 

[0101] (Gestalt 4 of operation) Draw ing 7 is the block diagram showing the partial configuration 
of the radio communication equipment in the gestalt 4 of operation of this invention. Drawing 7 
(a) shows the configuration of the hierarchy modulator of a radio communication equipment, and 
drawing 7 (b) shows the configuration of the hierarchy demodulator of a radio communication 
equipment. 

[0102] The hierarchy modulator 103 shown in drawing 7 (a) possesses two or more modulators 
701, 702, and 703 modulated using a respectively different subcarrier, and the adder 704 adding 
the modulating signal outputted from each modulator. 

[0103] Moreover, the hierarchy demodulator 123 shown in drawin g 7 (b) possesses two or more 
demodulators 751, 752, and 753 which perform recovery processing. 

[0104] A modulator 701 performs modulation processing using Subcarrier A to the eel which was 
able to be distributed to the hierarchy 1, and amplifies the modulated signal based on the level- 
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setting signal A. Similarly, a modulator 702 performs modulation processing using Subcarrier B to 
the eel which was able to be distributed to the hierarchy 2, and amplifies the modulated signal 
based on the level-setting signal B. Moreover, a modulator 703 performs modulation processing 
using Subcarrier C to the eel which was able to be distributed to the hierarchy 3, and amplifies 
the modulated signal based on the level-setting signal C. 

[0105] Here, since a quality difference is given to each hierarchy, the level-setting signal A, the 
level-setting signal B, and the level-setting signal C specify level different, respectively. In 
addition, in order to perform multi-carrier transmission, Subcarrier A, Subcarrier B, and 
Subcarrier C specify a different subcarrier so that an orthogonality may be kept mutual. 
[0106] The signal outputted from each modulator is added with an adder 704, and is outputted 
from the hierarchy modulator 103 as a hierarchy modulation output. 

[0107] To the inputted signal, a demodulator 751 performs recovery processing by the same 
subcarrier A as modulation processing of a modulator 701, and takes out the eel which was able 
to be distributed to the hierarchy 1. Similarly, to the inputted signal, a demodulator 752 performs 
recovery processing by the same subcarrier B as modulation processing of a modulator 702, and 
takes out the eel which was able to be distributed to the hierarchy 2. Moreover, to the inputted 
signal, a demodulator 753 performs recovery processing by the same subcarrier C as modulation 
processing of a modulator 703, and takes out the eel which was able to be distributed to the 
hierarchy 3. 

[0108] Thereby, in the radio communications system of a multi-carrier method, a data 
transmission rate can be automatically changed in accordance with a circuit situation, without 
delivering rate selection information between a transmitting side and a receiving side. Moreover, 
radio can be performed by giving orthogonality relation to each frequency in OFDM which is a 
kind of a multi-carrier method. 

[0109] (Gestalt 5 of operation) D rawin g 8 is the block diagram showing the partial configuration 
of the radio communication equipment in the gestalt 5 of operation of this invention. Drawing 8 
(a) shows the configuration of the hierarchy modulator of a radio communication equipment, and 
drawing 8 (b) shows the configuration of the hierarchy demodulator of a radio communication 
equipment. 

[0110] The hierarchy modulator 103 shown in drawing 8 (a) possesses two or more mapping 
machines 801, 802, and 803 which perform respectively different mapping processing, the 
connection switches 804, 805, and 806 which adjust the output timing of each mapping machine, 
the adder 807 adding the mapped signal, and the modulator 808 which modulates the added 
signal. 

[0111] Moreover, the hierarchy demodulator 123 shown in drawin g 8 (b) possesses two or more 
demodulators 851, 852, and 853 which perform recovery processing. 

[0112] The mapping machine 801 performs mapping by the BPSK modulation to the eel which 
was able to be distributed to the hierarchy 1. Similarly, the mapping machine 802 performs 
mapping by the QPSK modulation to the eel which was able to be distributed to the hierarchy 2. 
Moreover, the mapping machine 803 maps using Subcarrier C to the eel which was able to be 
distributed to the hierarchy 3. 

[01 13] After the output of each mapping machine is outputted to an adder 807 by the control to 
the connection switches 804, 805, and 806 of timing signal A, timing signal B, and timing signal C 
and is added to different time amount with an adder 807, it becomes irregular with a modulator 
808 and it is outputted from the hierarchy modulator 103 as a hierarchy modulation output. 
[0114] Thus, the signal from which quality differs by time amount can be transmitted by 
outputting the signal with which mapping differs to different time amount. 
[0115] To the inputted signal, a demodulator 851 performs recovery processing using timing 
signal A, and takes out the eel which was able to be distributed to the hierarchy 1 . Similarly, to 
the inputted signal, a demodulator 852 performs recovery processing using timing signal B, and 
takes out the eel which was able to be distributed to the hierarchy 2. Moreover, to the inputted 
signal, a demodulator 853 performs recovery processing using timing signal C, and takes out the 
eel which was able to be distributed to the hierarchy 3. 

[0116] Thereby, in the radio communication equipment of a TDMA method, a data transmission 
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rate can be automatically changed in accordance with a circuit situation, without delivering rate 
selection information between a transmitting side and a receiving side. 

[01 1 7] (Gestalt 6 of operation) Drawin g 9 is the block diagram showing the partial configuration 
of the radio communication equipment in the gestalt 6 of operation of this invention. Drawing 9 
(a) shows the configuration of the hierarchy modulator of a radio communication equipment, and 
drawing 9 (b) shows the configuration of the hierarchy demodulator of a radio communication 
equipment. 

[0118] The hierarchy modulator 103 shown in drawing 9 (a) possesses two or more diffusers 9U1, 
902, and 903 which perform diffusion process, the connection switches 904, 905, and 906 which 
adjust the output timing of each diffuser, the adder 907 adding each diffusion signal, and the 
modulator 908 which modulates the added diffusion signal. 

[0119] Moreover, the hierarchy demodulator 123 shown in drawing 9 - (b) possesses the RAKE 
receivers 954, 955, and 956 which carry out RAKE composition of the output of two or more 
back-diffusion-of-electrons machines 951, 952, and 953 which perform bacR-diffusion-of- 
electrons processing, and each back-diffusion-of-electrons machine. 

[0120] A diffuser 901 performs diffusion process using the diffusion sign A to the eel which was 
able to be distributed to the hierarchy 1, and amplifies a diffusion signal based on the level 
setting signal A. Similarly, a diffuser 902 performs diffusion process using the diffusion sign B to 
the eel which was able to be distributed to the hierarchy 2, and amplifies a diffusion signal based 
on the level-setting signal B, Moreover, a diffuser 903 performs diffusion process using the 
diffusion sign C to the eel which was able to be distributed to the hierarchy 3, and amplifies a 
diffusion signal based on the level-setting signal C. 

[0121] Here, since a quality difference is given to each hierarchy, the diffusion sign A, the 
diffusion sign B. and the diffusion sign C have a diffusion coefficient different, respectively. 
Moreover, since a quality difference is given to each hierarchy, the level-setting signal A, the 
level-setting signal B, and the level-setting signal C may use specifying level different, 
respectively together. A fixed then signal with a larger diffusion coefficient is more nearly quality 
in all transmission levels. 

[0122] After the diffusion signal outputted from each diffuser is outputted to an adder by the 
control to the connection switches 904, 905. and 906 of timing signal A, timing signal B, and 
timing signal C and is added to different time amount with an adder 907, it becomes irregular 
with a modulator 908 and it is outputted from the hierarchy modulator 103 as a hierarchy 
modulation output. 

[0123] Thus, the signal from which quality differs by time amount can be transmitted by 
outputting the signal with which diffusion coefficients differ to different time amount. 
[0124] The back-diffusion-of-electrons machine 951 performs the back diffusion of electrons 
with the same diffusion sign A with having used for the diffusion process of a diffuser 901 to the 
inputted signal, and takes out the eel which was able to be distributed to the hierarchy 1 . The 
RAKE composition machine 954 carries out RAKE composition of the eel outputted from the 
back-diffusion-of-electrons machine 951. Similarly, the back-diffusion-of-electrons machine 952 
performs the back diffusion of electrons with the same diffusion sign B with having used for the 
diffusion process of a diffuser 902 to the inputted signal, and takes out the eel which was able to 
be distributed to the hierarchy 2. The RAKE composition machine 955 carries out RAKE 
composition of the eel outputted from the back-diffusion-of-electrons machine 952. Moreover, 
the back-diffusion-of-electrons machine 953 performs the back diffusion of electrons with the 
same diffusion sign C with having used for the diffusion process of a diffuser 903 to the inputted 
signal, and takes out the eel which was able to be distributed to the hierarchy 3. The RAKE 
composition machine 956 carries out RAKE composition of the eel outputted from the back 
diffusion-of^electrons machine 953. 

[0125] Thereby, in the radio communications system of a CDMA method, a data transmission 
rate can be automatically changed and introduced in accordance with a circuit situation, without 
delivering rate selection information between a transmitting side and a receiving side. 
[0126] 

[Effect of the Invention] As explained above, according to a receiving set and the data 



http://www4.ipdl.ncipi.gojp/cgi-bin/tran_web_cgi_ejje 



2006/10/04 



JP,2000-031944,A [DETAILED DESCRIPTION] 



12/12 ^— v 



transmission approach, in the sending set list of this invention By distributing a sending signal to 
two or more hierarchies in a eel unit, performing coding which can carry out error detection for 
every hierarchy, carrying out a hierarchy modulation, transmitting, getting over for every 
hierarchy, performing error detection, and performing a resending demand for every hierarchy v by 
the receiving side, in a transmitting side According to the situation of a circuit, a data 
transmission rate can be changed automatically, without delivering rate selection information 
between equipment. It is not necessary to avoid malfunction by the error of a control signal, to 
respond also in the time of high-speed phasing by this, and to take the presumed precision of 
receiving quality into consideration. 



[Translation doner] - 
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TECHNICAL FIELD - - - 

[Field of the Invention] This invention is carried in a radio communication equipment, and relates 
to a receiving set and the data transmission approach at the sending set list to which a data 
transmission rate is changed according to a circuit situation. 



[Translation done.] 
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PRIOR ART - 

[Description of the Prior Art] In a radio communications system, according to a circuit situation, 
a data transmission rate may be controlled accommodative, and the data transmission approach 
which raises the average transmission efficiency of data may be adopted. 

[0003] Hereafter, the radio communication equipment which carries out adaptive control of the 
conventional data transmission rate is explained using a drawing. 

[0004] Drawing 10 is the block diagram showing the configuration of the radio communication 
equipment in the conventional TDD transmission system. Drawin g 10 (a) is the block diagram 
showing the configuration of the side (henceforth a "transmitting side") which carries out 
adaptive control of the data transmission rate, and transmits data.jand drawing 1 0 (b) is the 
block diagram showing the configuration of the side (henceforth a "receiving side") which 
receives the data by which adaptive control was carried out in the data transmission rate. 
[0005] The transmitting side of the radio communication equipment shown in drawing 1 0 (a) The 
data buffer 1 which stores a sending signal temporarily, and the modulator 2 which performs a 
BPSK modulation to a sending signal, The modulator 3 which performs a QPSK modulation to a 
sending signal, and the modulator 4 which performs 16 AM to a sending signal, The amplifier 5 
which amplifies the modulated signal, and the antenna 6 which carries out the wireless 
transmission and reception of the signal, The level measuring instrument 7 which measures the 
level of the signal received from the antenna 6, A data transmission rate is chosen from a 
received signal level, and it mainly consists of a rate selector 8 which generates the rate 
selection information which shows a data transmission rate, and switches 9 and 10 which change 
by the rate selector 8 and are controlled. 

[0006] Moreover, the receiving side of the radio communication equipment shown in drawingJO 
(b) The antenna 21 which carries out the wireless transmission and reception of the signal, and 
the amplifier 22 which amplifies an input signal, The demodulator 23 which performs a BPSK 
recovery to an input signal, and the demodulator 24 which performs a QPSK recovery to an input 
signal, The demodulator 25 which performs a 16QAM recovery to an input signal, and the data 
buffer 26 which stores the signal to which it restored, It mainly consists of switches 29 and 30 
which change with the BPSK demodulator 27 which carries out the BPSK recovery of the input 
signal, and extracts rate selection information, the rate detector 28 which detects a data 
transmission rate from the output of the BPSK demodulator 27, and the rate detector 28, and 
are controlled. 

[0007] By getting down with an uphill circuit in the case of a TDD transmission system, since the 
propagation path of a circuit is the same, the level of an input signal can be measured in a 
transmitting side, and the modulation technique of a sending signal can be chosen based on the 
level of the input signal. 

[0008] The rate selector 8 of a transmitting side chooses modulation techniques, such as 
16QAM with a high data transmission rate, and controls switches 9 and 10, when the level of an 
input signal is large, it judges that a circuit situation is good, an error and a cone judge it that a 
circuit situation is bad, when level is low, and although a data transmission rate is low, it chooses 
modulation techniques, such as a pile BPSK, as an error, and controls switches 9 and 10. 
Furthermore, the rate selector 8 stores rate selection information in a data buffer 1. 
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[0009] The sending signal stored in the data buffer 1 is modulated by the modulation technique 
chosen by the rate selector 8. However, rate selection information is always modulated by the 
BPSK method, in -order_to make an error hard to produce. After the modulated signal is amplified 
with amplifier 5 f wireless transmission of it is carried out from an antenna 6. 

[0010] After the signal received by the antenna 21 of a receiving side is amplified with amplifier ' 
22, rate selection information is extracted by the BPSK demodulator 27, and a data transmission 
rate is detected by the rate detector 28. And based on the detected data transmission rate, 
change control is carried out and switches 29 and 30 restore to an input signal by the recovery 
method of the same data transmission rate as a modulation technique. A recovery result is taken 
out as an input signal, after being stored in a data buffer 26. 

[0011] Drawing 1 1 is the block diagram showing the configuration of the radio communication 
equipment in the conventional FDD transmission system. Drawing 1 1 (a) shows the configuration 
of a transmitting side, and d rawin g 1 1 (b) shows the configuration of a receiving side. In addition, 
in drawing 11 , about the same component as drawing 10 , the same sign as drawing 10 is 
attached and explanation is omitted. 

[0012] Since in the case of a FDD transmission system it gets down with an uphill circuit and 
the propagation paths of a circuit differ, in a receiving side, the level of an input signal is 
measured and the modulation technique of a sending signal is chosen based on the level of an 
input signal. 

[0013] The transmitting side of the radio communication equipment shown in drawing 1 1 as 
compared with drawing 10 possesses the amplifier 1 1 which amplifies an input signal, the 
demodulator 12 which extracts rate selection information from an input signal, and the rate 
detector 1 3 which detects a data transmission rate from rate selection information instead of 
the level measuring instrument 7 and the rate selector 8. 

[0014] Moreover, a receiving side possesses the level measuring instrument 31 which measures 
a received signal level, the rate selector 32 which generates the rate selection information which 
chooses a data transmission rate from receiving level, and shows a data transmission rate, the 
modulator 33 which modulates rate selection information, and the amplifier 34 which amplifies 
the modulated rate selection information instead of the BPSK demodulator 27 and the rate 
selector 28. 

[0015] The rate selector 32 of a receiving side judges that a circuit situation is good, when the 
level of an input signal is large, and an error and a cone choose modulation techniques, such as 
16QAM with a high data transmission rate, and it outputs rate selection information to a 
modulator 33. Moreover, the rate selector 32 judges that a circuit situation is inferior, when the 
level of an input signal is small, although a data transmission rate is low, it chooses modulation 
techniques, such as a pile BPSK, as an error, and it outputs rate selection information to a 
modulator 33. After becoming irregular by the BPSK method which is a modulation technique 
which an error cannot produce easily and amplifying rate selection information with amplifier 34 
with a modulator 33, it is transmitted to a transmitting side from an antenna 21. 
[0016] Moreover, the rate selector 32 makes the preparations which control switches 29 and 30 
and perform the recovery corresponding to the specified data transmission rate at the same time 
it outputs rate selection information. A recovery result is taken out as an input signal, after being 
stored in a data buffer 26. 

[0017] After the signal received by the antenna 6 of a transmitting side is amplified with amplifier 
1 1 , it gets over with a demodulator 1 2 and rate selection information is extracted. And a data 
transmission rate is detected from rate selection information, switches 9 and 10 are controlled 
by the rate detector 13, and the data transmission rate of a sending signal is determined with it. 
[0018] It is once stored in a data buffer 1, and becomes irregular according to control of the rate 
detector 13 with the BPSK modulator 2, the QPSK modulator 3, or the 16QAM modulator 4, and 
after a sending signal is amplified with amplifier 5, it is transmitted to a receiving side from an 
antenna 6. 

[0019] Thus, the average transmission efficiency of data is raised by the radio communication 
equipment which carries out adaptive control of the conventional data transmission rate raising 
transmission efficiency using a modulation technique with a high data transmission rate, when a 
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circuit situation is good, and making data transmit to an error certainly using a pile modulation 
technique, when a circuit situation is inferior, although a data transmission rate is low. 



[Translation done.] 
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* NOTICES * 

JPO and NCI PI -are not responsible for any 
damages caused by the use of this translation. 

1 

LThis document has been translated by computer. So the translation may not reflect the original 

» 

precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



EFFECT OF THE INVENTION 



[Effect of the Invention] As explained above, according to a receiving set and the data 
transmission approach, in the sending set list of this invention By distributing a sending signal to 
two or more hierarchies in a eel unit, performing coding which can carry out error detection for 
every hierarchy, carrying out a hierarchy modulation, transmitting, getting over for every 
hierarchy, performing error detection, and performing a resending demand for every hierarchy by 
the receiving side, in a transmitting side According to the situation of a circuit, a data 
transmission rate can be changed automatically, without delivering rate selection information 
between equipment. It is not necessary to avoid malfunction by the error of a control signal, to 
respond also in the time of high-speed phasing by this, and to take the presumed precision of 
receiving quality into consideration. 



[Translation done.] 
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"I.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



TECHNICAL PROBLEM . 

[Problem(s) to be Solved by the Invention] However, the above-mentioned conventional radio 
communication equipment has the technical problem that transmission efficiency will fall on the 
contrary, when rate selection information must be delivered by the transmitting side and the 
receiving side and rate selection informatioh is mistaken. Moreover, when multi-pass phasing 
happens, it has the technical problem that just receiving level is inadequate and the presumed 
precision of receiving quality worsens as a decision ingredient of a circuit situation. Furthermore, 
since the circuit situation at the rate selection and signal transmitting time changes when a 
phasing rate is quick, it has the technical problem that transmission efficiency cannot fully be 
improved. 

[0021] This invention aims at providing with a receiving set and the data transmission approach 
the sending set list which changes a data transmission rate automatically in accordance with a 
circuit situation, without being made in view of this point and delivering rate selection 
information. 



[Translation done.] 
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1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



MEANS - - 

[Means for Solving the Problem] A means to restore to an input signal in a receiving side by this 
invention's performing coding processing which distributes a sending signal to two or more 
hierarchies in a eel unit in a transmitting side, and can carry out error detection for every 
hierarchy, carrying out a hierarchy modulation, and transmitting in order to solve the above- 
mentioned technical problem, to have performed error detection for every hierarchy, and to 
perform a resending demand for every hierarchy was provided. 
[0023] 

[Embodiment of the Invention] Invention of the sending set in the 1st mode of this invention A 
coding means to distribute a sending signal to two or more hierarchies in a eel unit, and to 
perform coding for error detection for every hierarchy, The configuration possessing a 
transmission-control means to accumulate the encoded eel, to output a new eel when there is 
no resending demand, and to re-output the eel concerned when there is a resending demand, 
and a hierarchy modulation means to perform a hierarchy modulation to the eel outputted from 
this transmission-control means is taken. 

[0024] moreover, the 9th voice of this invention — invention of the receiving set which can be 
set like restores to the signal by which the hierarchy modulation was carried out in a 
transmitting side, and takes the configuration possessing the hierarchy recovery means which 
takes out each hierarchy's eel, an error detection means perform error detection of a eel for 
every hierarchy, and a resending demand transmitting means transmit the resending demand 
signal about the eel which detected the error. 

[0025] moreover, the 19th voice of this invention — invention of the data-transmission approach 
which can be set like distributes a sending signal to two or more hierarchies in a eel unit in a 
transmitting side, performs coding for error detection for every hierarchy, it performs a hierarchy 
modulation to the encoded eel, restores to the signal by which the hierarchy modulation was 
carried out in a receiving side, takes out each hierarchy's eel, and takes the approach of 
performing error detection of a eel for every hierarchy. 

[0026] Moreover, in the data transmission approach in the 1 9th mode, invention in the 20th mode 
of this invention transmits the resending demand signal about the eel which detected the error in 
the receiving side, when there is no resending demand at a transmitting side, it outputs a new 
eel, and when there is a resending demand, it takes the approach of re-outputting the eel 
concerned. 

[0027] Here, a hierarchy modulation is a method which distinguishes between the quality of two 
or more signals transmitted by the same circuit, and is modulated by the device of signal point 
arrangement etc. 

[0028] By these configurations, in a transmitting side, a sending signal is distributed to two or 
more hierarchies in a eel unit, coding processing whose error detection is possible for every 
hierarchy is performed, a hierarchy modulation is performed, and according to a circuit situation, 
the adaptive control of the data transmission rate can be carried out automatically at a receiving 
side, without being able to perform error detection for every hierarchy and delivering rate 
selection information. 

[0029] moreover, the 2nd voice of this invention — invention which can be set like — the 1st 
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voice — in the sending set which can be set like, a transmission-control means takes the 
configuration possessing the 1st buffer which accumulates the encoded cel f the hierarchy 
- control means which controls the hierarchy of the eel written in the 1st buffer, and the 2nd 
buffer which accumulates the eel controlled by this hierarchy control means for every hierarchy. 
[0030] Moreover, invention in the 3rd mode of this invention takes the configuration which re- 
outputs the eel in which the hierarchy control means had a resending demand on a different 
hierarchy from last time in the sending set in the 2nd mode. 

[0031] Moreover, invention in the 21st mode of this invention takes the approach of re- 
outputting a eel with a resending demand on a different hierarchy from last time in the data 
transmission approach of the 19th mode or the 20th mode. 

[0032] By these configurations, if resending is repeated even when a condition with an inferior 
circuit continues for a long time in order to transmit on the last hierarchy and a different 
hierarchy at the time of resending, a eel can be transmitted on a hierarchy with the automatic 
highest quality, the probability of re-resending is reduced, and a eel waste ratio can be reduced. 
[0033] moreover, the 4th voice of this invention — invention which can set like — the 1st mode 
thru/or the 3rd voice — in one of sending sets [ like ], a hierarchy modulation means takes the 
configuration possessing a diffusion means 'diffuses with a different sign for every hierarchy, and 
output with a different transmission level, an addition means add the output of this diffusion 
means, and a modulation means modulate the output of this addition means. 
[0034] Moreover, invention in the 5th mode of this invention takes the configuration which 
diffuses a diffusion means with the sign of a different diffusion coefficient for every hierarchy, 
and is outputted to different timing in the sending set of the 4th mode. 

[0035] moreover, the 10th voice of this invention — invention which can be set like — the 9th 
voice — in a receiving sending set [ like ], the back diffusion of electrons of the hierarchy 
recovery means is carried out with the same sign as the diffusion process of a transmitting side, 
and it takes the configuration possessing the back-diffusion-of-electrons means which takes out 
each hierarchy's eel, and the RAKE composition means which carries out RAKE composition of 
each hierarchy's cel. 

[0036] By these configurations, a data transmission rate can be automatically changed in 
accordance with a circuit situation in the radio communications system of a CDMA method, 
without delivering rate selection information between a transmitting side and a receiving side. 
[0037] moreover, the 6th voice of this invention — invention which can be set like — the 1st 
mode thru/or the 3rd voice — in one of sending sets [ like ], a hierarchy modulation means 
takes the configuration possessing a carrier modulation means to modulate on a different 
frequency for every hierarchy, and to output with a different transmission jevel, and an addition 
means to add the output of this carrier modulation means. 

[0038] moreover, the 11th voice of this invention — invention which can be set like — the 9th 
voice — in a receiving sending set [ like ], it gets over on the same frequency as modulation 
processing of a transmitting side, and a hierarchy recovery means takes the configuration 
possessing the recovery means which takes out each hierarchy's cel. 
[0039] By these configurations, a data transmission rate can be automatically changed in 
accordance with a circuit situation in the radio communications system of a multi-carrier 
method, without delivering rate selection information between a transmitting side and a receiving 
side. 

[0040] Moreover, the configuration in which, as for invention in the 7th mode of this invention, 
each frequency modulates a carrier modulation means in the sending set of the 6th mode so that 
it may have orthogonality relation is taken. 

[0041] By this configuration, a data transmission rate can be automatically changed in 
accordance with a circuit situation in the radio communications system using OFDM which is a 
kind of a multi-carrier method, without delivering rate selection information between a 
transmitting side and a receiving side. 

[0042] moreover, the 8th voice of this invention — invention which can set like — the 1st mode 
thru/or the 3rd voice — in one of sending sets [ like ], a hierarchy modulation means takes the 
configuration possessing a mapping means performs different mapping processing for every 
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hierarchy, and output it to different timing, an addition means add the output of this mapping 
means, and a modulation means modulate the output of this addition means. 
[0043] moreover, the 12th-voice of this invention — invention which can be set like the 9th 
voice — in a receiving sending set [ like ], it gets over to the same timing as mapping processing 
of a transmitting side, and -a hierarchy recovery means takes the configuration possessing the 
recovery means which takes out each hierarchy's cel. 

[0044] By these configurations, a data transmission rate can be automatically changed in 
accordance with a circuit situation in the radio communication equipment of a TDMA method, 
without delivering rate selection information between a transmitting side and a receiving side. 
[0045] Moreover, invention of the communication terminal in the 13th mode of this invention 
takes the configuration which carries a sending set according to claim 1 to 8, and performs radio. 
In addition, the mobile station equipment in migration communication system is included in a 
communication terminal. 

[0046] Moreover, invention of the base station equipment in the 14th mode.of this invention 
carries a receiving set according to claim 9 to 12, and takes the configuration which performs 
the communication terminal and radio of claim written 13 publication. 

[0047] Moreover, invention of the base station equipment in the 15th mode of this invention 
takes the configuration which carries a sending set according to claim 1 to 8, and performs radio. 

[0048] Moreover, invention of the communication terminal in the 16th mode of this invention 
carries a receiving set according to claim 9 to 12, and takes the configuration which performs 
base station equipment according to claim 15 and radio. 

[0049] Moreover, invention of the radio communications system in the 1 7th mode of this 
invention takes the configuration which performs radio with a communication terminal according 
to claim 13 and base station equipment according to claim 14. 

[0050] Moreover, invention of the radio communications system in the 1 8th mode of this 
invention takes the configuration which performs radio with a communication terminal according 
to claim 16 and base station equipment according to claim 15. 

[0051] Hereafter, the gestalt of operation of this invention is explained to a detail with reference 
to an accompanying drawing. 

(Gestalt 1 of operation) Drawing 1 is the block diagram showing the configuration of the radio 
communication equipment in the gestalt 1 of operation of this invention. The side (henceforth a 
"transmitting side") which drawin g 1 (a) carries out the hierarchy modulation of the data, and 
transmits is shown, and drawing 1 (b) shows the side (henceforth a "receiving side") which 
receives the data by which the hierarchy modulation was carried out. 

[0052] The encoder 101 with which the transmitting side of the radio communication equipment 
shown in drawing 1 (a) performs coding for error detection to a sending signal, The data buffer 
102 which stores the encoded sending signal temporarily, It mainly consists of the hierarchy 
modulator 103 which performs a hierarchy modulation to the encoded signal, the amplifier 104 
which amplifies the signal by which the hierarchy modulation was carried out, an antenna 105 
which transmit and receive a signal, amplifier 106 which amplifies the resending demand signal 
from a receiving side, and a demodulator 107 which restores to a resending demand signal. 
[0053] The receiving side shown in drawing 1 (b) mainly consists of the antenna 151 which 
transmits and receives a signal, the amplifier 152 which amplifies an input signal, the hierarchy 
demodulator 153 which performs a hierarchy recovery to the amplified input signal, the error- 
detection machines 154 and 155 which detect the error of an input signal, a data buffer 157 
which stores an input signal temporarily, a modulator 158 which modulates a resending demand 
signal, and amplifier 159 which amplifies a resending demand signal. 

[0054] The encoder 101 of a transmitting side distributes a sending signal to two or more 
hierarchies in a eel unit, it encodes so that error detection may be possible for every hierarchy, 
and it is stored in a data buffer 102. A hierarchy modulation is carried out with the hierarchy 
modulator 103, and the eel which was able to be distributed to each hierarchy is amplified with 
amplifier 104, and is transmitted from an antenna 105. 

[0055] Hereafter, a hierarchy modulation is explained using drawing showing signal point 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 



2006/10/04 



JP,2000-031944,A [MEANS] 



4/9 v 



arrangement of the QPSK modulation shown in drawin g 2 . Drawin g 2 (a) shows signal point 
arrangement of the usual QPSK modulation, and since the distance 201 between the signal 
-points of I component and the distance 202 between the signal points of Q component are equal, 
it is the same as that of the quality of Q component. [ of the quality of I component ] Drawing 2 
(b) shows signal point arrangement of the QPSK modulation which performed hierarchy 
modulation processing, and since the distance 251 between signal points of I component is 
longer than the distance 252 between signal points of Q component its quality of I component is 
better than the quality of Q component. Moreover, although the quality of Q component is bad to 
d rawin g 2 (a), the quality of drawin g 2 (b) of I component is good. 

[0056] The signal received with the antenna 151 is amplified with amplifier 152, a hierarchy 
recovery is carried out with the hierarchy demodulator 1 53, and each hierarchy's eel is taken 
out. Errordetection processing of the eel by which the hierarchy modulation was carried out is 
carried out for every hierarchy with the error detection vessels 154 and 155, and the resending 
demand signal about the eel in which the error was detected is outputted. It becomes irregular 
with a modulator 158, and a resending demand signal is amplified with amplifier 159, and is 
transmitted from an antenna 151. . 

[0057] Via an antenna 105 and an amplifier 106, the resending demand signal transmitted from 
the receiving side is detected by the demodulator 107, and is outputted to a data buffer 102. And 
the eel with a resending demand is automatically read from a data buffer 102 again, and is resent. 

[0058] For example, if it considers as I component which shows the hierarchy 1 in drawing,! to 
drawing 2 (b) and is Q component which shows the hierarchy 2 in drawing 1 to drawing 2 (b), 
even when a circuit condition is inferior, since the hierarchy 1 with high quality can succeed in 
data transmission, he can secure the transmission efficiency of the BPSK average which is the 
data transmission rate of 1 bit per one symbol. In addition, resending is repeated uritil the eel 
transmitted by the hierarchy 2 succeeds in data transmission. However, the eel concerned is 
discarded when a retry count exceeds buffer size. 

[0059] On the other hand, since the hierarchy 2 with low quality can also succeed in data 
transmission in addition to a hierarchy 1 when a circuit situation is good, the transmission 
efficiency of the QPSK average which is the data transmission rate of 2 bits per one symbol can 
be acquired. 

[0060] Thus, according to a circuit situation, the adaptive control of the data transmission rate 
can be automatically carried out in a transmitting side, without delivering rate selection 
information by distributing a sending signal to two or more hierarchies in a eel unit, performing 
coding processing whose error detection is possible for every hierarchy, performing a hierarchy 
modulation, and performing error detection for every hierarchy by the receiving side. 
[0061] In addition, although the gestalt 1 of operation explains the case where the number of 
hierarchies is two, a limit does not have this invention in a hierarchy's phase, and it may use how 
many steps of hierarchies for it. 

[0062] (Gestalt 2 of operation) Drawing 3 is the block diagram showing the configuration of the 
radio communication equipment in the gestalt 2 of operation. Drawing 3 (a) shows a transmitting 
side and drawing 3 (b) shows a receiving side. In addition, in drawing 3 , about the same 
component as drawin g 1 , the same sign as drawin g 1 is attached and explanation is omitted. 
[0063] As compared with drawing 1 , the transmission-control machine 301 which controls the 
hierarchy of a sending signal, and the TMP buffers 302, 303, and 304 which store a eel 
temporarily are added to the transmitting side of the radio communication equipment shown in 
drawin g 3 . Moreover, although the case where the number of hierarchies is 2 is shown and 
drawing 3 shows the case where the number of hierarchies is 3 at drawing 1 , for explanation, 
there is no fundamental configuration difference by this. 

[0064] The transmission-control machine 301 controls the hierarchy of each eel stored in the 
data buffer 102, and stores him in the TMP buffers 302, 303, and 304. Moreover, elimination 
processing of the eel written in a data buffer 102 and the TMP buffers 302, 303, and 304 is 
performed. Moreover, when a resending demand signal is inputted from a demodulator 107, it 
controls to transmit the eel to resend on a different hierarchy from last time by writing an 
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applicable eel in a different TMP buffer from last time. 

[0065] Next, the control action of the transmission-control machine 301 is explained using the 
mimetic diagram shown in the flow Fig. and drawin g 5 which are shown in drawing_4 . In addition, I 
in drawing 4 shows the number of hierarchies. Moreover, quality is a good hierarchy, so that i is 
small, a hierarchy 1 is the quality and Hierarchy I considers as what has the worst quality. 
[0066] First/the eel written in all the TMP buffers 302, 303, and 304 at the time of transmitting 
initiation is eliminated (ST401). Next, the transmitting eel inputted from the data buffer 102 is 
written in the vacant TMP buffers 302, 303, and 304 (ST402). In addition, a hierarchy modulation 
is carried out with the hierarchy modulator 103, the eel written in each TMP buffer has the 
amplitude amplified with amplifier 104, and wireless transmission is carried out from an antenna 
105. 

[0067] Completion of transmission of a transmitting eel eliminates the eel written in all the TMP 
buffers 302, 303, and 304 (ST404). (ST403) 

[0068] Next, it judges whether there was any resending demand from a receiving side to the eel 
transmitted on the hierarchy 2 (ST405, ST406). And when there is a resending demand to an 
applicable eel by ST406, it judges whether the retry count of the eel concerned is over buffer 
size (ST407). 

[0069] And when the retry count of an applicable eel is not over buffer size by ST407, from the 
hierarchy who transmitted last time, one rank is raised and it writes in a TMP buffer (ST408, 
ST409). Since it can transmit to an error on a pile hierarchy most automatically while repeating a 
resending demand by raising one rank of hierarchies of the eel to resend, and transmitting, the 
probability of re-resending can be reduced, a eel waste ratio can be reduced, and certainty of 
transmission can be made high. 

[0070] Moreover, when there is no resending demand to an applicable eel at ST406, or when it is 
over buffer size by ST407, an applicable eel is deleted from a data buffer 102 (ST410). 
[0071] And actuation of ST406 to ST410 is repeated to the eel transmitted on a hierarchy 3 to 
the hierarchy I (ST41 1 , ST41 2, ST41 3). 

[0072] Next, it judges whether there was any resending demand from a receiving side to the eel 
transmitted on the hierarchy 1 (ST414, ST406). And when there is a resending demand by 
ST406, it judges whether the retry count of the eel concerned is over buffer size (ST407). 
[0073] And when the retry count of an applicable eel is not over buffer size by ST407, it judges 
whether the eel is already written in a hierarchy's 1 TMP buffer (ST408, ST415). 
[0074] By ST415, when the eel is already written in a hierarchy's 1 TMP buffer, the eel 
concerned is written in Hierarchy's I TMP buffer (ST416). 

[0075] Moreover, by ST415, when a hierarchy's 1 TMP buffer is vacant, the eel concerned is 
written in a hierarchy's 1 TMP buffer (ST417). 

[0076] Moreover, when there is no resending demand at ST406, or when it is over buffer size by 
ST407, an applicable eel is deleted from a data buffer 102 (ST410). 

[0077] And it judges whether the eel which is not transmitted to a data buffer 102 remains, and 
when the eel which be still transmitted and which is not remains, actuation of ST402 to ST417 is 
repeated. Moreover, data transmission is ended when transmission of all eels is completed 
(ST418). 

[0078] Drawin g 5 is a mimetic diagram showing the eel written in the TMP buffer of each 
hierarchy of the radio communication equipment in the gestalt 2 of operation. 
[0079] First, in F501, a eel P2 is written in a eel P1 and a hierarchy 2, and a eel P3 is written in a 
hierarchy 1 at a hierarchy 3. 

[0080] Supposing an error arises only to a hierarchy 3 in a receiving side as a result of the 
transmission in F501, a resending demand of a hierarchy 3 will be given to a transmitting side. In 
F502, a eel P3 is written in a hierarchy 2 according to a resending demand. Moreover, a new eel 
P4 and a new eel P5 are written in vacant hierarchy 1 and hierarchy 3. 

[0081] Supposing all eels mistake by the receiving side and it is received that there is nothing as 
a result of the transmission in F502, a resending demand will not be given to a transmitting side. 
Therefore, in F503, the new eel P6, a eel P7, and a eel P8 are written in all hierarchies. 
[0082] Supposing an error arises to both a hierarchy 2 and the hierarchy 3 in a receiving side as 
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a result of the transmission in F503, a resending demand of a hierarchy 2 and a hierarchy 3 will 
be given to a transmitting side. In F504, according to a resending demand, a eel P7 is written in a 
hierarchy 1, and -a eel P8 is written in a hierarchy. Moreover, a eel P9 is written in the vacant 
hierarchy 3. 

[0083] Here, an error does not arise to a hierarchy 3 but an error may arise to the more nearly 
quality hierarchy 2 than a hierarchy 3. Supposing an error arises only to a hierarchy 2 in a 
receiving side as a result of the transmission in F504, a resending demand of a hierarchy 2 will 
be given to a transmitting side. In F505, a eel P8 is written in a hierarchy 1 according to a 
resending demand. Moreover, a new eel P10 and a new eel P11 are written in vacant hierarchy 2 
and hierarchy 3. 

[0084] Supposing an error arises to all the hierarchies 2 in a receiving side as a result of the 
transmission in F505, a resending demand of all hierarchies will be-given to a transmitting side. In 
F506, according to a resending demand, a eel P10 is written in a hierarchy 1, a eel P11 is written 
in a hierarchy 2, and a eel 8 is written in a hierarchy 3. 

[0085] Supposing an error arises only to a hierarchy 3 in a receiving side as a result of the 
transmission in F506, a resending demand of a hierarchy 3 will be given to a transmitting side. In 
F507, a eel P8 is written in a hierarchy 2 according to a resending demand. Moreover, a new eel 
P12 and a new eel P13 are written in vacant hierarchy 1 and hierarchy 3. 

[0086] Supposing an error arises to a hierarchy 2 and a hierarchy 3 in a receiving side as a result 
of the transmission in F507, a resending demand of a hierarchy 2 and a hierarchy 3 will be given 
to a transmitting side. Here, since a eel P8 serves as delay exceeding buffer size, it is discarded. 
Therefore, in F508, a eel P13 is written in a hierarchy 2 according to a resending demand. 
Moreover, a new eel P14 and a new eel P15 are written in vacant hierarchy 1 and hierarchy 3. 
[0087] Supposing an error arises only to a hierarchy 1 in a receiving side as a result of the 
transmission in F508, a resending demand of a hierarchy 1 will be given to a transmitting side. 
Here, since the error is not produced on a hierarchy 2, in F509, the new eel P16 and a eel P17 
are again written for a eel P14 in a hierarchy 1 at writing, a hierarchy 2, and a hierarchy 3. 
[0088] Supposing an error arises to a hierarchy 1 and a hierarchy 2 in a receiving side as a result 
of the transmission in F509, a resending demand of a hierarchy 1 and a hierarchy 2 will be given 
to a transmitting side. Here, since the error is produced also to the hierarchy 2 in addition to the 
hierarchy 1, in F510, the eel P14 which transmitted the eel P16 transmitted on the hierarchy 2 
last time to the hierarchy 1 on the hierarchy 1 writing and last time is written in a hierarchy 3. 
Moreover, the new eel P18 is written in the vacant hierarchy 2. 

[0089] Thus, if resending is repeated even when a condition with an inferior circuit continues for 
a long time by transmitting on a hierarchy who does rotation of the hierarchy at the time of 
resending, and is different from last time, a eel can be transmitted on a hierarchy with the 
automatic highest quality, the probability of re-resending is reduced, and a eel waste ratio can be 
reduced. 

[0090] In addition, in the gestalt 2 of operation, there is no limit in the number of hierarchies, or 
a control algorithm. Moreover, although every one hierarchy who writes a eel at every resending 
is raised with the gestalt 2 of operation, other control, such as raising the hierarchy who writes 
in the eel to resend to a hierarchy 1 unconditionally, can also be performed. 
[0091] (Gestalt 3 of operation) Drawin g 6 is the block diagram showing the partial configuration 
of the radio communication equipment in the gestalt 3 of operation of this invention. Drawing 6 
(a) shows the configuration of the hierarchy modulator of a radio communication equipment, and 
drawing 6 (b) shows the configuration of the hierarchy demodulator of a radio communication 
equipment. 

[0092] The hierarchy modulator 103 shown in drawing 6 (a) possesses two or more diffusers 601, 
602, and 603 which perform diffusion process, the adder 604 adding the diffusion signal outputted 
from each diffuser, and the modulator 605 which modulates the added diffusion signal. 
[0093] Moreover, the hierarchy demodulator 123 shown in drawin g 6 (b) possesses the RAKE 
receivers 654, 655, and 656 which carry out RAKE composition of the output of two or more 
back-diffusion-of-electrons machines 651, 652, and 653 which perform back-diffusion-of- 
electrons processing, and each back-diffusion-of-electrons machine. 
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[0094] A diffuser 601 performs diffusion process using the diffusion sign A to the eel which was 
able to be distributed to the hierarchy 1, and amplifies a diffusion signal based on the level- 
setting signal A. Similarly, a diffuser 602 performs diffusion process using the diffusion sign B to 
the eel which was able to be distributed to the hierarchy 2, and amplifies a diffusion signal based 
on the level-setting signal B: Moreover, a diffuser 603 performs diffusion process using the 
diffusion sign C to the eel vyhich was able to be distributed to the hierarchy 3, and amplifies a 
diffusion signal based on the level-setting signal C. 

[0095] Here, since a quality difference is given to each hierarchy, the level-setting signal A, the 
level-setting signal B, and the level-setting signal C specify level different, respectively. In 
addition, the diffusion sign A, the diffusion sign B, and the diffusion sign C have an orthogonality 
mutually. 

[0096] After the diffusion signal outputted from~each-diffuseris- added with an adder 604, it 
becomes irregular with a modulator 605 and it is outputted from the hierarchy modulator 103 as 
a hierarchy modulation output. 

[0097] The back-diffusion-of-electrons machine 651 performs the back diffusion of electrons 
with the same diffusion sign A with having used for the diffusion process of a diffuser 601 to the 
inputted signal, and takes out the eel which was able to be distributed to the hierarchy 1. The 
RAKE composition machine 654 carries out RAKE composition of the eel outputted from the 
back-diffusion-of-electrons machine 651. 

[0098] Similarly, the back-diffusion-of-electrons machine 652 performs the back diffusion of 
electrons with the same diffusion sign B with having used for the diffusion process of a diffuser 

602 to the inputted signal, and takes out the eel which was able to be distributed to the 
hierarchy 2. The RAKE composition machine 655 carries out RAKE composition of the eel 
outputted from the back-diffusion-ol^electrons machine 652. 

[0099] Moreover, the back-diffusion-of-electrons machine 653 performs the back diffusion of 
electrons with the same diffusion sign C with having used for the diffusion process of a diffuser 

603 to the inputted signal, and takes out the eel which was able to be distributed to the 
hierarchy 3. The RAKE composition machine 656 carries out RAKE composition of the eel 
outputted from the back-diffusion-of-electrons machine 653. 

[0100] Thereby, in the radio communications system of a CDMA method, a data transmission 
rate can be automatically changed in accordance with a circuit situation, without delivering rate 
selection information between a transmitting side and a receiving side. 

[0101] (Gestalt 4 of operation) Drawing 7 is the block diagram showing the partial configuration 
of the radio communication equipment in the gestalt 4 of operation of this invention. Drawing 7 
(a) shows the configuration of the hierarchy modulator of a radio communication equipment, and 
drawing 7 (b) shows the configuration of the hierarchy demodulator of a radio communication 
equipment. 

[0102] The hierarchy modulator 103 shown in drawing 7 (a) possesses two or more modulators 
701, 702, and 703 modulated using a respectively different subcarrier, and the adder 704 adding 
the modulating signal outputted from each modulator. 

[0103] Moreover, the hierarchy demodulator 123 shown in drawing 7 (b) possesses two or more 
demodulators 751, 752, and 753 which perform recovery processing. 

[0104] A modulator 701 performs modulation processing using Subcarrier A to the eel which was 
able to be distributed to the hierarchy 1, and amplifies the modulated signal based on the level- 
setting signal A. Similarly, a modulator 702 performs modulation processing using Subcarrier B to 
the eel which was able to be distributed to the hierarchy 2, and amplifies the modulated signal 
based on the level-setting signal B. Moreover, a modulator 703 performs modulation processing 
using Subcarrier C to the eel which was able to be distributed to the hierarchy 3, and amplifies 
the modulated signal based on the level-setting signal C. 

[0105] Here, since a quality difference is given to each hierarchy, the level-setting signal A, the 
level-setting signal B, and the level-setting signal C specify level different, respectively. In 
addition, in order to perform multi-carrier transmission, Subcarrier A, Subcarrier B, and 
Subcarrier C specify a different subcarrier so that an orthogonality may be kept mutual. 
[0106] The signal outputted from each modulator is added with an adder 704, and is outputted 
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from the hierarchy modulator 103 as a hierarchy modulation output. 

[0107] To the inputted signal, a demodulator 751 performs recovery processing by the same 
subcarrier A as modulation processing of a modulator 701, and takes out the eel which was able 
to be distributed to the hierarchy 1. Similarly, to the inputted signal, a demodulator 752 performs 
recovery processing by the same subcarrier B as modulation processing of a modulator 702, and 
takes out the eel which was able to be distributed to the hierarchy 2. Moreover, to the inputted 
signal, a demodulator 753 performs recovery processing by the same subcarrier C as modulation 
processing of a modulator 703, and takes out the eel which was able to be distributed to the 
hierarchy 3. 

[0108] Thereby, in the radio communications system of a multi-carrier method, a data 
transmission rate can be automatically changed in accordance with a circuit situation, without 
delivering rate selection information between a transmitting side~and a receiving side. Moreover, 
radio can be performed by giving orthogonality relation to each frequency in OFDM which is a 
kind of a multi-carrier method. 

[0109] (Gestalt 5 of operation) Drawing 8 is the block diagram showing the partial configuration 
of the radio communication equipment in the gestalt 5 of operation of this invention. Drawing 8 
(a) shows the configuration of the hierarchy modulator of a radio communication equipment, and 
drawing 8 (b) shows the configuration of the hierarchy demodulator of a radio communication 
equipment. 

[01 10] The hierarchy modulator 103 shown in drawing 8 (a) possesses two or more mapping 
machines 801, 802, and 803 which perform respectively different mapping processing, the 
connection switches 804, 805, and 806 which adjust the output timing of each mapping machine, 
the adder 807 adding the mapped signal, and the modulator 808 which modulates the added 
signal. 

[0111] Moreover, the hierarchy demodulator 123 shown in drawin g 8 (b) possesses two or more 
demodulators 851, 852, and 853 which perform recovery processing. 

[01 12] The mapping machine 801 performs mapping by the BPSK modulation to the eel which 
was able to be distributed to the hierarchy 1. Similarly, the mapping machine 802 performs 
mapping by the QPSK modulation to the eel which was able to be distributed to the hierarchy 2. 
Moreover, the mapping machine 803 maps using Subcarrier C to the eel which was able to be 
distributed to the hierarchy 3. 

[01 13] After the output of each mapping machine is outputted to an adder 807 by the control to 
the connection switches 804, 805, and 806 of timing signal A, timing signal B, and timing signal C 
and is added to different time amount with an adder 807, it becomes irregular with a modulator 
808 and it is outputted from the hierarchy modulator 103 as a hierarchy modulation output. 
[0114] Thus, the signal from which quality differs by time amount can be transmitted by 
outputting the signal with which mapping differs to different time amount. 
[01 15] To the inputted signal, a demodulator 851 performs recovery processing using timing 
signal A, and takes out the eel which was able to be distributed to the hierarchy 1. Similarly, to 
the inputted signal, a demodulator 852 performs recovery processing using timing signal B, and 
takes out the eel which was able to be distributed to the hierarchy 2. Moreover, to the inputted 
signal, a demodulator 853 performs recovery processing using timing signal C, and takes out the 
eel which was able to be distributed to the hierarchy 3. 

[0116] Thereby, in the radio communication equipment of a TDMA method, a data transmission 
rate can be automatically changed in accordance with a circuit situation, without delivering rate 
selection information between a transmitting side and a receiving side. 

[0117] (Gestalt 6 of operation) Drawin g 9 is the block diagram showing the partial configuration 
of the radio communication equipment in the gestalt 6 of operation of this invention. Drawing 9 
(a) shows the configuration of the hierarchy modulator of a radio communication equipment, and 
drawing 9 (b) shows the configuration of the hierarchy demodulator of a radio communication 
equipment. 

[0118] The hierarchy modulator 103 shown in drawing 9 (a) possesses two or more diffusers 901, 
902, and 903 which perform diffusion process, the connection switches 904, 905, and 906 which 
adjust the output timing of each diffuser, the adder 907 adding each diffusion signal, and the 
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modulator 908 which modulates the added diffusion signal. 

[0119] Moreover, the hierarchy demodulator 123 shown in drawing 9 (b) possesses the RAKE 
receivers 954, 955, and 956 which carry out RAKE composition of the output of two or more 
back-diffusion-of-electrons machines 951, 952, and 953 which perform back-diffusion-of- 
electrons processing, and each back-diffusion-of-electrons machine. 

[0120] A diffuser 901 performs diffusion process using the diffusion sign A to the eel which was 
able to be distributed to the hierarchy 1, and amplifies a diffusion signal based on the level- 
setting signal A. Similarly, a diffuser 902 performs diffusion process using the diffusion sign B to 
the eel which was able to be distributed to the hierarchy 2, and amplifies a diffusion signal based 
on the level-setting signal B. Moreover, a diffuser 903 performs diffusion process using the 
diffusion sign C to the eel which was able to be distributed to the hierarchy 3, and amplifies a 
diffusion signal based on the level-setting signal C. 

[0121] Here, since a quality difference is given to each hierarchy, the diffusion sign A, the 
diffusion sign B, and the diffusion sign C have a diffusion coefficient different, respectively. 
Moreover, since a quality difference is given to each hierarchy, the level-setting signal A, the 
level-setting signal B, and the level-setting signal C may use specifying level different, 
respectively together. A fixed then signal with a larger diffusion coefficient is more nearly quality 
in all transmission levels. 

[0122] After the diffusion signal outputted from each diffuser is outputted to an adder by the 
control to the connection switches 904, 905, and 906 of timing signal A, timing signal B, and 
timing signal C and is added to different time amount with an adder 907, it becomes irregular 
with a modulator 908 and it is outputted from the hierarchy modulator 103 as a hierarchy 
modulation output. 

[0123] Thus, the signal from which quality differs by time amount can be transmitted by 
outputting the signal with which diffusion coefficients differ to different time amount 
[0124] The back-diffusion-of-electrons machine 951 performs the back diffusion of electrons 
with the same diffusion sign A with having used for the diffusion process of a diffuser 901 to the 
inputted signal, and takes out the eel which was able to be distributed to the hierarchy 1. The 
RAKE composition machine 954 carries out RAKE composition of the eel outputted from the 
back-diffusion-of-electrons machine 951. Similarly, the back-diffusion-of-electrons machine 952 
performs the back diffusion of electrons with the same diffusion sign B with having used for the 
diffusion process of a diffuser 902 to the inputted signal, and takes out the eel which was able to 
be distributed to the hierarchy 2. The RAKE composition machine 955 carries out RAKE 
composition of the eel outputted from the back-diffusion-of-electrons machine 952. Moreover, 
the back-diffusion-of-electrons machine 953 performs the back diffusion of electrons with the 
same diffusion sign C with having used for the diffusion process of a diffuser 903 to the inputted 
signal, and takes out the eel which was able to be distributed to the hierarchy 3. The RAKE 
composition machine 956 carries out RAKE composition of the eel outputted from the back- 
diffusion-of-electrons machine 953. 

[0125] Thereby, in the radio communications system of a CDMA method, a data transmission 
rate can be automatically changed and introduced in accordance with a circuit situation, without 
delivering rate selection information between a transmitting side and a receiving side. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS _ 

[Brief Description of the Drawings] 

[Drawing 1] The block diagram showing the configuration of the radio communication equipment 
in the gestalt 1 of operation of this invention 

[Drawing 2] The mimetic diagram showing signal point arrangement of the hierarchy modulation 
in a QPSK modulation 

[Drawing 3] The block diagram showing the configuration of the radio communication equipment 
in the gestalt 2 of operation 

[Drawing 4] The flow Fig. showing processing actuation of the transmission-control machine of 
the radio communication equipment in the gestalt 2 of operation 

[Drawing 5] The mimetic diagram showing the eel written in the TMP buffer of each hierarchy of 
the radio communication equipment in the gestalt 2 of operation 

[Drawing 6] The block diagram showing the partial configuration of the radio communication 
equipment in the gestalt 3 of operation 

[Drawing 7] The block diagram showing the partial configuration of the radio communication 
equipment in the gestalt 4 of operation 

[Drawing 8] The block diagram showing the partial configuration of the radio communication 
equipment in the gestalt 5 of operation 

[Drawing 9] The block diagram showing the partial configuration of the radio communication 
equipment in the gestalt 6 of operation 

[Drawing 10] The block diagram showing the configuration of the radio communication equipment 

which performs the adaptation modulation in the conventional TDD transmission 

[Drawing 11] The block diagram showing the configuration of the radio communication equipment 

which performs the adaptation modulation in the conventional FDD transmission 

[Description of Notations] 

101 Encoder 

1 02 Data Buffer 

1 03 Hierarchy Modulator 

104 Amplifier 

106 Amplifier 

107 Demodulator 

152 Amplifier 

153 Hierarchy Demodulator 

154, 155, 156 Error detection machine 

157 Data Buffer 

158 Modulator 

159 Amplifier 

301 Transmission-Control Machine 
302, 303, 304 TMP buffer 
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[0 0 2 4 3 Sfc. =fc?«li©Si9©JH$CC:isWS${i§S 

^©^Dt^m^T^^o^tii^si. mi jfeKwaufc-fe 
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[0 02 53 ##fe93©afl 9 ©&««:** '5 s - 

wrct. pg^ia$n/cfi#*«Sb-c§i§S©-fe^?r 

[002 6 3 Sfc. *^W©iP2 0©!!S£K:fcW-2>ffe l B 
10 tt. SH 9©SS««:teW-6f : -5feSI*?*K*5C»-C, S 

[002 73 CCt. PgHSSSitt* G-^jSEK©!* 
^tc J: 0 . PI— l3li"caMI $ ft fca»©fflW©fi»ca 

[0 02 8 3 C ftp> ©*£)£«:£ 9. iHflffilK-C. 3HHE 
#*H2JU#ficrffiK©KH«:ffi>3^W, F£)S»tRDtfe 

kit. RM»KR»)«iii*!f9c&**-c#. u-hW? 

««©§w at b «f ^ c i % < . ®mtmic£t*>-&-c a 

[0 02 9 3 2£|£9!©^2©!£«K:*stt£f693 

Wl^Rt. c©Rf»W»*SKJ:0«ffli3tifc-b^** 

30 [ 0 0 3 O 3 *iM!©*3 ©SI««:*JW^^ 
tt. JH2©MWK*5W*a6«SBlK:*l,»r. F§)iiiHl@P^ 

[0 0 3 1 3 itc ^mmomz 1 ©«»«:*5W4*W 

». jh i 9 ommxizmz o ©^«©-5=- ^en^tc 
tat)? 

[0 03 2 3 Cft6©*J&«:<fc K) . «aW«c«H©B« 
[0 03 3 3 S/c, -*^©^4©SI*|{CteW*^W 

«. a i (Dmmjb^m 3 ©««©i#»rti*»©jfifli»K 
*a©Hj**ftwr«>a»#si. c ©infi^s©tuA 

[0 03 43 *|61J©*5©8*«:*Jtf 
50 B. ^4©«H$©i*H^tc*5<' i 'C. 



I 

» 



7 

»tc£& ■&j£»^©f? #r s£ta i/. Aft -5 * -f s > ^-c 

[003 5 ] $/c. 1 0 ©*SilK:fcW4^§§ 

b. ^fflottWCTiHcw^-raaaRLr. «kh 

E 4 R A K E £f£#& 4 SrJifif f 4ltfi£ : £S4 . 
[0 0 3 6] C*l6©1flJj£K:<k 0 . C DMA*a©M8 

tbftKr--2£i§U--t-£9Jg3.4C4#T#4. 
[00 3 7 ] Sfc. *IHBOS 6 ©&«tC*5W4$SW 
tt. m©^7i^3©»»©t»r*l*»©iiHf*a^K 

[0 0 3 8] Sfc. #fi9!©iii 1 1 (DlsmiCisV 4f&HJ 
B. j§^ffl©^P^g4PDJ§i£f$rC«3SU spgJt© 
[0 0 3 9] Cti6©ateEtCj:i3. T^+t'JT^S 

•e-c e«iwcc? t --*giiu- v £^*4 c tifi-ct 
4. 

[0 040] g/c. *^©^7 ©SHUc4jW£?69! 
B. m6©«^©^lfs^lgtcte(,»-r. <t?'JrXH#g 

84. 

[004 1 ] t ©1fj£K:J: «3 . + +• T^S;©— 

&-?*40F DM£m>5«^a<I->*f-AK:fcl,:>-C. 

£SJ#;l4t4#-Ct4. 

[0042] *^W©^ 8 ©,«*$«: fcW 4 1691 
B, 1 ©JSKTiMSI 3 ©SgS©t>-rtu&>©2i{IfSBK: 

4. C©v 9 b->^g©ffi^3*JJWr-5)Jnff#e<J:. 

c ©jcw^e© in* iirasr * £n?s 4 * 4 * 

J&£84. 

[0043] gfc. *»BJ©^ 1 2©!S«K:fcW4#S9J 

b. )H9©»«<o3MraMr*ai{c*ji»"c. kjkhi^s 

B. a&flMB©? 7 K> 4 m C & 4 5 > 

U S|gJg©fcd'S:IMfflTffi38^8£:RttT4#Jj£* 

[0 0 44] Ci-i6©**lStCJ:9. TDMA^SOiS 
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^Cf-^BM^- V iVMS-ZC 4#"C# 4. 
[0 04 5] *Jft9!©S|ll 3©ffl6»tC*JW*a« 

tt£SB©£9!i*. lMBS17b£l»*?i8©(r>rti*>«:- 

[0 046] .*«»©JII 1 4 
»»«©»Jltt. 9 7bMI»*^l 2 ©t>-rn*»K 

EWWHISBKJMRl'. BMejiSB 1 3 IE38©5HbSS 
10 5RS6«<!:«8liii*ttf5«flE*a*. 

[ 0 0 4 7 ] tit. *9&HVm 1 5©B»K*J»51« 

1 Tb^if *^ 8 «H»-rft*>0CE 

[0 048] itc. *mi<0W 1 6 ©ffi»K*JW 4iHS 
KfaiS©^§£S£l§i&U fB#^l 5fSi&©»tt&^ 

[0 049] *$S93<Z>31 1 7 ©«*«:*»» £*RlR 

affirm f"A©«P!«. 19*311 3 f E4&©5HI*il5^S 
20 4 SS*31 1 4 setS©Sife^^S 4 tc «fc 0 ftKMI £?t 9 

[0 050] #?69!©Sf 1 8 ©JEJSKfcWSaiS 

[0 05 1 ] *%93©*ife©»SS«c^»' 1 'C. 

(^te©J&!il 1 ) SIB. *S9i©*S6©JB» 1 tefcW 
5Mi^3HI^g©^KE ; S:^^' n » 01 
30 (a) B. f 8 -* *»«SE»L/-caiMir*« («T. 
r^flffllj tlO) ZtkL. mi (b) B. KBSCMS 

*uty-**«flWi« (Jar. r»t«j 
[0 052) 11 ( a ) fci^-r jteBBHt^aossffiW 

10 14. 1f#'fb$n/cSHtfs^?r-^6 t ]«:*S$fir47 s 
-5r/-c 7 7rl024 ,«F^{bS tltefll-WCJ* U WJ0BE 
^FtB^iSSl 0 3 4, »»SBISnfc«***t 
*S-r-5*t*Si51 0 4 4. ff#*iH«<t-r5T>7-^l 0 
40 5 4. sefl*ft>6©W3aB*«-t ***** 1 0 
6 4. wa£K*«-**tMH"4aW» 1 0 7 4*>e.itc 

[ 0 0 5 3 ] m 1 ( b ) CCTK-TfiffffllB. fs-5t£j*SfI 

tsr^fti 514. «flifli#*i«ir*nwiei 5 
24. am s n/cs<t(i#«:^ i/ FtsffiPi^tf 5 p§®« 

flW 1 5 3 4. SaSff-SKDKO ZWW&tU& 1 

54. 1554. ««fl»*-IM?WC«ISr 47 s - >^ 

•y ~? 7 i 574, naawOTtsEBtisaa 1 5 8 

4. ffiM*ffi'9**tMrr&WM 1 5 9 4^f>£«:lfl 
50 fiSStx5. 



I 
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coo54] mmmow^im 1019, aunt-*** 

ji/#fi[ra»©B« cell 0 , ^H«cc^ 0 &fcB#T> 

ft 1 0 5*631(13*14. ' 

[005 5]«T, RJBSEBKCOt,»t\ 02tt^TQP 

(a) B, MOQ P S K^^f #*St^^ I 
JES»Offlr-»jSnoE«l2 0 1 ±Qfi^<D«#j£JH©ffi« 10 
2 0 2^U^fcftJ ^(D a D D SBQ^cr>D D oSiI^ 
0T*4. 02 (b) B, B»£WffiS«:ffcUfcQPS 
K«TO«*&eB*5*U I Jfc*M>**SlfflB*2 5 
1 3WQflE»<D(t**BIB»2 5 2 J:0ft»©t, I flE» 
©fi»©##QJ^©fiKJ:Oftl>. H2 (b) 

BH2 (a) 0C#U QJSdOiPnlltt*^*^ I Jffi^DS 

[005 6] r >7"^~ i 5 i tsies hfcflw*. itHfi 

SI 5 2fcTi«B3*l. FgH«fSgl 5 3KTPg®«IB 
;UB, g^tfctBSl 5 4, 1 5 5KT, FiJIftfcgiDtfc 

183*1, ««S1 5 9frCTiffl3*l, 7>ftl5 1* 

6£{tsn4. 

[0057] *««i*6a«shfciiaas*«^«, r 

>x:M 0 5BZfflN»l 0 6«r«*U ftHS 1 0 7 
KTtfcfflSft, f-Jr/^7rl0 2{CHi*Stl4. * 

777IO 2^6R*fflStimai3tiS. 
[0 05 8 ] Hllc*Jtt4IWIl*IB2 (b) 

KtkT I J&#<hU Blfctett4BJI2 4ig2 (b) CC 

3WK C«JB 1 Bf=- *^*CJ0WrC* S<DT\ 1 

©£2Ba**tt«r*4. fcfc, KB2*62l«Snfc 

[0059] — HlftRSlWWTttli^, 1 
xrD D D H^g^FgJ12 fc^-^^CCJSD*^^®^ 

p s Kafcoeaa******. 
[0060] cojz^ic. mmmv, sum***** 

[oo6i] i rtt, isi#2gwo 
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[0 0 6 2] (IBS6©je«2) B3B, JOfc©»«2K 
3(a) ^iHftW^^b. H3 (b) «fil^St e 

B, HI «r9*f*0"CttW**B"i"*. 
[0 0 6 3 ] H3«C^r«»«*a©iS«««:tt, B 

i£tt©ur, ^tfi-^<D^e^S0®JT4^fi^l®S3 

Olt, t^tH»W«:«W*TMP^97T 3 0 
2, 3 0 3, 3 0 4 i*HEUDS:ft4. lftBJ3<D/tS> 
5C, HlTttWlK#2XDJ»£%5*U H3ri«l» 

*s3©»£*s*uci>4#* ■cnjc<fe4«*wa*ites* 

Bttl». 

[0 0 64] »AttMP83 0 IB. 7 r 1 0 

2tCtS»iSn/cS-fe^OieH?:*9aiU, TMPa'^t 

3 0 2, 3 0 3, 3 0 4£t&*ftT4o ^—4"*? 

7 7 1 02RCfTMP^777302, 30 3, 3 04 

[0065] 3tfC, i£fiiW®§3 0 1 (MHWiffKolrJ 

r, H4tc7^T^c3-ssc^5&c^'rms;H ; S:ffl^ i "C 

SMUT 4. H4*OItt»lft*St. *fc, i 

[0 066] £X<DTMP'ivy 
7 302, 3 0 3, 3 0 4CC»Si&iftfcizJl'*?ii4"f 
30 4 (ST401) o iXtC, f-^^7 1 0 ZiPhK 
Al/cMt;^tl^TMP^777 3 0 2, 3 
0 3, 3 0 4CC»*i&tf (ST4 02) . ft 4*, STM 
P/<7 7 7Kt*iiihfc^B, BS^SSS 1 0 3 CC 

[0 067 ] i*M-fe;WDi£m£3£7-r 4 <!: ( S T 4 0 
3) , 4t©TMP^y773 0 2, 3 0 3, 3 0 4 tC 
»€rii*tifc-fe^*»*r4 (ST404) . 
[0 0 6 8 ]» k KJ12"C2l«l/fc-b^>tO- ** 
40 flBfr 6Ba«#*** o ft* £ 5 4 ( S T 4 0 

5, ST4 0 6) o ^b-C, ST4 0 6rBS-feiWC» 

7) . 

[0 0 6 9 ] -tl/T, ST4 0 7TS^-fe^S2iHl® 

JB«fc9 1 ^>^±tf-CTMP^^7rW:»*iito (ST 
40 8, ST4 0 9) . Uar4**Oi«19>i' 

±tfT^{tT4c<bcccfco. »aw**«oar5%cc 



li 

[007 0] ^/c, ST4 0 6TS^-fe;U(C*tLWiJIS 
«3»ftl»»&, XB, ST407r^?77t-fX*a 

KtT4 (ST4 10). 

[00713 ^ux, fgmsfrzfsm i *v~cmmotc 

■te;Ufc*fUT. -ST4 0 6*6ST4 1 0©»ff*ift0 
jg*T(ST411 t ST412, ST413) e 

^6W3IB2j»s*ofc*£5**fllRr* (ST4 1 
4, ST406) e fUt, ST4 0 6rSlf».^ 

Tl»S*£5*>*«KT.* (ST40 7). ! 

[00733-eor, ST407 rtt^H2;uo?f sagtt 

4 (ST4 0 8. ST4 15). 

[0074] ST415-C, B® 1 CDTMP V r IC 

MP/^^TtC*#iitJ (ST4 1 6) . 
[0 07 5] Sfc, ST4 1 5T\ BllOTMP^? 

:7yfc:§#iAtf (ST 4 1 7) o 

[0 07 6] S T4 0 6 tNf?2£g2£#fci,>W£, 

X«\ ST4 0 7T^*:?Tt^X*MATt»5»^ 
StSW*f-^?77 1 0 2 3tP6|iUBtr* (ST4 

10). 

[0 07 7 ] f->^977 1 0 2*C3§fi3ft 

StlfcCiai»-fe^»io"CC»4»'&, ST4 02^6S 
T4 1 7®mt£U*)iEi'o */c, "T^-CO-fe^oaft 
^^7l/ci|^ f-^eM$?7T^ (ST4 1 
8) . 

[0 07 8 1 B5B, iat©»«2ec4dW5J!«iafg*S 

[0 07 9] S"S\ F 5 0 1 tii, BB 1 &C-fe;UP 1 , 
BB2K-fe;UP2 v BB3 0t-fejUP3£#tiAt? B 
[0 08 0 ] F 5 0 1 tC*jW5S(iO»*, SMffldtC 

3®Wa»3|&WHSftS. F5 0 2t(t 
-*r-fe.fcP3?:BJ12K:«Sri£t*. $/c, £t>Tl,>&B 

5 1 £BB 3 CcSBBCO-fe^P 4 it;bP5 £§£i£t* e 
[0 08 1 ] F 5 0 2 Kfcttfci^CDtSS, SdffilK: 

[0082] F503 fcfctf SfUHKl 
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T\ BH2SCfK»3©Wj&«:K»)**Dfci'J"4i, . 
iSSWCCKIB2RCfKJ13©lfi3I^^UStiS. F5 
0 4TB, BiiB*tc$£-p'r-fe^P7*ie)ll«:»*3i 
-feJl/P 8£BBK«£J£tfo £l>"Cl>£BJI 
3KHzJl/P9«r»S5£t*. 

[0 083 ] CCC, BB3&cR9#£D*TBB3<fc9 
o n o I^^12«:g0^tD^Cifc$)^5. F5 

0 4tcfcWSaHl©tt** JHHIUct, »»2«:©*IR 
0#£DfciT4i, SHEWCCBJI 2 Hi § 

io n^>o f s 0 5m n^g^Kse^T-fe^p 8 *mm 

l*C**i£t*. £l>Tt>£BB2£BB3K:3?9g 
(D-fe;l/P 1 Oit^P 1 1 Sr##iit*. 

[0084] F505 CCfeWSSIfBOlS*. SrfffflUK: 
t, ^rOK»2K:«R0*4Cfc4rS<!:.3£Sfl8«C* 
T©»J10l«£B#**HiSftS. F5 0 6m 
»cSfr?ttJl/P 1 0£B« 1 tcWt&fr, -feJl'Pll 
£BJ12K:»*i£# % ■te;b8 4ffiH3tcS*iitr. 

[0085] F506 CC*$WSSI«(DJfe», SfUHK: 
T\ Fff»3«:o*RD3&s4Dfci-r*i.3l(tW^B)l" 
20 30Bll^ffl^^l>. F 5 0 7ttt, saiB*K:fie 

o"C-fe^P8*BJI2CC»*iitf. aSl»"Clr»*HI 
HI i»»3K»9B<OH2^P 1 2 t-fe>UP 1 3£S^& 

[0086] F507 CcteWiaHsOlS*, Srftffl^ 
T. ' PM 2 BB 3 KR 0 «*£ Cte& a r £ i 
^B«2aW»ll3 0Sai»ft*ffiS.ti*. CCX\ -fe 

ft£ e cfc-^T, F5 0 8m Hiilfi^CCSe^r-b^P 

1 3«rBJB2CC»*i£tf.- Sfc, 3t>Ttr>*B»l £B 
30 »3CC»fttO-fe^P 1 4£-feA'P 1 5£§#jAt*o 

[0087] F508 fcfctf *aHI<D*S*.' Sftflfc 
r, BJBl<D*4cR0 3^tfctr*i.3Ht««:BJl 
10WiilB**sfflS*i4. CCt, BfH2-CR0**C 
ri^Cifc*. F5 0 9TB. -te-rt/P 1 4£#D s: BB 1 
tC«&» v BB 2 S£>*BB 3 K:«r»©-fe^P 16. -wu 
P 1 7*«*i&tf. 

[0088] F509 SfUfflte 

r v BJiiacFBfJizccRo^cfcirsi.aMtw 

icpgB lRO*BB2 0T)B^^ 5 ai§ti^„ CCC, B 
40 BltcSn^r, BJB2 0Cfe«9 4£DTl>*;fc*>, F5 
1 0 rB v tuIelBB 2 T-aHtLfc-fe^P 1 6 IrPIl 1 tc 
mTlElKB 1-CiHfsU/cfe^P 1 4£BB3ttS 

[0 0 8 9] C0D«fc5CC, SI^P§I?:P-f-t/3 
abs^BttKflWS^ntt < fe , SSSTttOiB* 

50 
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[0 09 0] &*$. mm>j&Bi2 icisi*-c . mm®&%i 

B. B3i©jt«:-fe^*»*iitr»»* io-3o±tf-t<,> 

±lf&g\ «©W»*fr5Gi*>-C**. 
[009 1 ] (Rffi©J&S8 3)06 B. ##S3B©XSS© 

ir*?,. 06 (a) B. MUflttBOMSMK!) 

mjssr^u 06 (b) b. 88gui{t£Sg©pgJimi3g 
©flitfr&jfi-r. io 

[0092] 06 (a) {CTjVrPgJgaSSS 1 03B. $£ 
IMM*fT^tt»©a;ft«6 0 1. 6 0 2. 603i, 

4 4.-jn»3tifca:»*^*9ai-r*a»s6o 5t* 



[0093] *fc. 06 (b) fCTHTRJIftMS 1 2 3 
B. i£MtMO«=S:iT 5^©j£i£tfcg6 6 1. 6 5 2. 
6 5 3 £&jtftftg©UtfJ*:RAKE-£E£-r£>RAKE 
»s86 5 4. 65 5. 6 5 8CMt«. 

[0094] fifi[g6 0 1 IJ, @§ 1 (Cl>3»W6nfc 20 

A*^B#AKa^»ri£tHI#*19«BT£. 
tttt86 0 2tt. Pi)S2fcSD^6nfc-fe;KC*tL/-C 

jca-5i»Tittt«#**t«-r*. *fc. ffi«[S6 o 3 

B. PgH3(cS«J55-W6*ifc-b^*cMl/-ca:IW?#C% 
[0 09 5] CCT, ^©PgJKCSftMfcottSfc: 

«t>. u*<;UH5£<I#A. v^ovwsMm^BRZ^u-oim 30 

ttlttWA* ffitWf^B. IflWWCB. EC»«:S£tt 
[0096] «tSkS»&ttft3tlfcSJ&ft-*U:. JJDfit 

g6 0 4«cr*o#3ftfc«. ^sag6 0 5(cr^is$ 

ft«FIJintt;b£l/ClllHBMl o 3*>e>ffl*sti 

4. 

[0097] i£ffiifcg6 5 1 B. Afct/fcflWCWU 

S£t5cS6o ioMifc4e«cjBc»fc&nDi0flkfreArx 

lt»*fTl>. »gl«cS9^t6*ifcte**8l9lM\ 40 
RAKE^fi£S6 5 4B. aatlkSB 5 l*»6lll*3h 
fet*tRAKE*lsW5. 

[0098] ISlfilK. Sgffifj?g6 5 2 B. A*L/^[f# 

# BT'i£i2;ffc£tTt\ »)■ 2 IC]iD»V6tift:iEJW«rK 
tlffl-r. R AK E-qEES6 5 5 B. j£l£ifcg 6 5 2 #> e> 
UJ;b ;* ftfc-lz;l/£ R A K E ^JST -5.. 
[0099] ietttfeg'6 5 3 B. l<fc<t 

C-CjSa£ti5rm>. P§d3K:Ii<3^-We,n/c-fe;l-?rgX l 3 50 
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ttif. RAKE^SI6 5 6 B. 3£i£f&g6 5 3 
[0 1 0 0 ] CttKiO. CDMA^^©^^iift^^. 

[0 1 0 1 ] (Hife©^Sl4) 0 7B. *^©*it© 
^SUtCfcWiifc^lIgS©^***^'*"?'* 3 v 5 
0-C**. 07 (a) B. Mi!JUi<tS!g©PgJi3IiBg© 
«fiS*iW/. 07 (b) B. Mttaffl-SKDHMfDIS 

[0102]17 ( a ) .fc^BJHMB 1 0 3 & 

0 1. 7 0 2/ 7 0 3 «S«S*P6a#S*ifc^B 

[0 10 3] H7 (b) KTSTPgJIfSPiS 1 2 3 

it, twte«*fT5««©awa7 5 i. 752. 75 

^ISS7 0 3«, »JB3CCfi>3»W6tift:-fe 

;i/Cc*fortf^+i- yrcfcm^TSEPWaiifTi^ u 

[0 10 5] CCC, grXOfgrntfCSh^Z-^WZtc 

effects. -€-ti-etiRtt*u^i/*fS5E"S"4. ttfe, 

[0106] saHS*>6a*3tifc«#»* JQSl§7 

0 4&c-caiS$n.F§B^pa5*iLrp§MS!^Si 0 
3#>e>fcH;frS*-i£o 

[0107] mU3S7 5 1 tt, A^l^dt-^KfctU ^ 

2 O^lSMa tmC1t7*r+ J )TB TWmUQM* Vx t * , 

BB2tcS0^6n^:-feJU?rBX0tt|-r. ^fc, 

7 5 3ii, A#U/df#fc:*fL/, S0Ha7 0 3OS»« 

+ yrcraBHtea^tfc^ b@3^^ 

[0108] cn«:J:0, vjl/^^^ yr^SOM^il 

m^x^Accfe^-c, aM»«4*(Bii4©ni-cu-hji 
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0 rMO-itfe <£>0F DM 6CT«UKl«*ff 5 C <b 

[0109] (HSfe(D^5) ^8«. ^^HSfeCD 

^8 (a) ^M^gcD^jl^ScD 
«fj£*^U 08 (b) B, «*SUI<I§S»<DPgJf SfflS 

[0110308 ( a ) CC^rKSSenS 103it & 

f>y&a*fT^a»o-7 5r tr>^s8 o io 

1. 80 2, 8 03i, §7 7 f>^M^^^f$> 
^*PKT*fttt*-f ?*8 0 4. 8 0 5, 8 0 64, 

t>yShte***ft»-r41llJW8 0 7 i\ ttlff 
3nfc«-9SrSCBW*SaBS8 0 8£4JMfrT*. 1 
[0111] *fc k i8 (b) tc^-T^JimiiS 1 2 3 
B, SP^£?T5Sifc<E>mil§ 8 5 1, 8 5 2, 8 5 
3 

[0 112] 7?t:>y880 IB, R»ik:»9»W 
e>ft/c*;Utc*f br BPS K^PK J: £-7 ? e> ^%?t 

en/c-fe JKCJ* ItQPS K^Hfc:<fc £ v ? f> y*?T 

[o i l 3] S"7 9 fcr>^B©HjAB, ZA^vm^ 

A, *-f $>^d#BRc;^ 5>^m#CQjfJ§fc>W 
7f804, 8 05, 8 0 6fC»T*ffl»K:j:»K «5c 

£B$ratc*niiLS8 0 7tcffl^i^n, Jn»§8 0 7tcrsn 
»snfc«^is«8 0 8tcrgQiShjvJixmH27& 

LTKB^SSS 1 0 3*»"6U;&S*i*. 30 
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